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Applying Classifier System in Simulations of Multi-Lane
Microscopic Traffic Flow on Highway
Student : Nai Chen Teng Advisor : Shoei Uei Wu
Department of Transportation Technology & Management
National Chiao Tung University

ABSTRACT

The traffic flow model and dynamical. predict traffic system base on theoretical
foundation would be the traffic administrator’s decision tools and could offer the service
of the traffic road conditions information immediately. The traffic flow becomes the
application in ITS besides requiring the exactness with the reality, another key lies in its
reaction speed. The flow state in reality changes with time, and its situation is usually
quite complicated, so that traffic flow model often needs long time in operation. In
recent years, Evolutionary Computation is an important research field in artificial
intelligence, and is applied to solve problem which needing complicated operation. It
has a lot of advantages, for example, like machine learning which can solve a lot of
elasticity and adaptability problem. Beside the gene algorithm is one of widely known
algorithms was developed by Holland, the classifier system has same to be.

In order to control and manage traffic, it should understand car flow characteristic
in advance. Using advanced science and technology to collect and make the true traffic
data, and through analyzing the characteristic to understand and get the car flow’s
behavior. Then it can be the analyzing tools for administrator's decision of the traffic,
and can also offer the traffic road information immediately. This is the important link
with indispensable in intelligent transportation system. This study tries to apply
classifier system on microscopic traffic flow model, and hope to get a practicability high
way microscopic traffic flow model during acceptable time. It will do a research about
the characteristic of car flow, the characteristic of road geometry and the drivers’
behavior in highway in advance, and then do paper review about classifier system in
order to understand the theoretical foundation, characteristic, and applying method. And
more, try to find how to apply classifier system to predict microscopic traffic flow, and
then construct the Microscopic traffic flow with classifier system method. According to
the case verify result, it could be used to correct and modify the model to get more
corresponding output result. At last, we hope to be able to develop the model which can
receive result in effective time, and be correspond to reality traffic flow of situation.

Keywords: Intelligent transportation system, microscopic traffic flow, car
follow, classifier system.
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At @i 17 Qe W ARE 2 Ao L AR v it
T ol B A PRELES ML RBEF S v 0 BRGIE A ST R

o

i

oo e EA SRR Arhn o m i T T

22 F@E D %
1. #1i% & % (Genetic Algorithm)
245 & i £* 42 (optimization problem) = 27 A2 & fa o - A HE L
GOSLEMATE B D ke Tt PR K SR PR RABE N Blde R R T A

Fom ¥ - SFRE - B A auER] 0 T U R REF R ARG Bkt o B

=3

SUEERZOTFRG B E R 0 mr R AT FREEN > AFRY QLR
AP EE o R TR B 2 ede s B9 Holland %423t 1975 & 4% 11[13] 0 < {2 Ep R
PRFEGY RS AMRESRD IR BRI B R F L R
ER 0 S BCRR X p AR B 5 d JF el ¢ 2 fe (crossover) ~ f A
4 ® (reproduction) £ % % (mutation) > FEizd S P L > € LA IR7 Tl
WA AR BB TS EIpRAFAN AL ITOBH ERFCD (o
Sl VURRIIEE MR R -
2.4 #g = ;% (Classifier System)[19][20][21][22]

r/,,\gr;g;u,jﬁjju ﬁu%ﬁ % %&Em\%g“ﬂsw MELBE ST UL ET

e

Y

FRIZNF F 4] o b n R > 57 % ApT BER L PRPIF 28 > v
1 Fj 4 # % (bucket brigade algorithm)f#;4- s ¥t @ 3F p¥ » fiz(credit assignment) <

EEAT o 50k Aay p o AIERTRA 0 U KRB RS R DRERPB G
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BHREN - 2BHR D FrH N RS AT LSBT AP § LR
Ao TR K MBI g - B A o GRS FreniB (F > g g it P R e

oLk p e %‘«— BRAFTEEE AR AN FRREE EXBESF
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A TS e 0 PRI L R R RS A
31y > 2

3.1.1 < fhimds iz
Fd EFARMATL 2 PR SR R AR A
TonARE R Bk (T gy > T RE Y o B LY 2 R g

BB Eort s 1T 5 AL EFANEY S B o

B B ORBSFPFTHLE FEAT ORSD AP TR L 5D R

B EE FUMHE N WITE 0R F AN T BB AP AR EF T

o

$000 BT AR R T B LT Y R 2 e %

3.1.3 st o472

I g hdt o473 SRR A B TE I TR TR it A e

Ei
/ﬂ}
-
2
(.
T
e
[T
B
R

EFRL AR AR R BAR Y BT e 2

314/47\4??;‘-‘12‘

3141 & A RL

Classifier system £_- #& adaptive rule-based system- £ 5 machine learning ¢ 4 »
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2t (noise) o

1l

Tt rrd 3 & T pF (real-time) 5k & o G4 B A o
B P HAE G R AP R TE o

4.4+ Foew 4 (payoff) b > X 3T R E 5| - g IS A T HldoT

r

"
Bulletin Rule List
Board Classifiers
match
I I 1
MESSAGES IF THEN Output
Interface
N Interface
Detector Effectors
5 COND1 COND2 MESSAGE
post |
1

f

f
Appomonéﬂ es':;? Credit Rule Discovery Mechanisms
Y . Genetic Algorithm

{ Environment Payoff )

® 3-1 Classifier system 2 7
Classifier system ¥ j& & chet B sk 5 ¥ 8 Y FIAF SR> T8 B R A <
Ap Ao 22 genetic algorithm 4p v* iz > classifier system & 4§ 323% % - Genetic algorithm
L A Wﬁh R AR a- BfE o 3 pEL > classifier system ® eF if rule A
Rt ¥

s AL R IAPL (T fad B - B Y RE - FPr v B4 RRAEN Y > W

B er § sz chzbatiAg fe i s (complex system) - Classifier system 7 45 4] 3 #7

T BT RN 2N H A F RGN o
Classifier system = 3 FIH Loorie
1.message :

f - BEHRTER-BEZE > TR TNA S
~message= = {0, 1 }L
2.bulletin board :
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¥ i message list - 5k Sip B PP 2B message i o

3.rule :

¥ L5 classifier » H 4|3 5

“rule> = <conditton>" : <action™

; iti e <condition> = {0, 1. #}" o
@ H ¢ acondition - A5 R { } condition ¥ 13

(S ELE A don” teare v A TIEFL Ofe 1 grices & o ¥ #h - condition 7
HHEB -+ g 5B -action P& message £ 7 48 Fe 7] 54 o
4.rule list :
L E kAP e¥r g orule e

5.detector :

detector #-¢F J 3 30 4 3% = message & » & i< bulletin board ¢ o ek i
B o B oh B S St o Bk R A R SVR e 5V i B < A o
6.effector :

effector ¢ j&_bulletin board » #2~4 ¥ F & et & > 1348 0 % 1 A
A ARE M eds (TIL B AR B o SRR NIRRT I K M T AR o g gy

F)E LR 2 AR (e (T oo
3.1.4.2 A £ AE (Fin AR
Classifier system i& it e/ A2 40T
1.detector i jp] #F B Tk B 58 1v 2200 > d 4% 2 4p 44 & < message 3 Bk bulletin
board ® -
2.%7% bulletin board # £ message JF'K ¢ A= % rule 2 # condition 84 %k 4p b g o

s

i rule ﬁ} ¢ 4§ (activate) o

>S\

ARG
3.5 GEHLFYH hrule > 1§ oot i iRenS 54 0 Bres £ - message hE v orule i
oo 4 FARG N EMEARE Frule rj-.*‘uéﬁ’ﬁ We BB E T
# "% bulletin board Bam g 3od sl aarule & pE s i e action ¥R 4 3
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bulletin board + > = 5 7 & o 4o %k R ¥ cmessage § 47 A_d W] eorule #7ik
Rherns Riz i rule € i 062 %0 4% ik 154 message siirule - 4 detector 3 pE e
message #- = external message - & rule 5k Bk <R FE 5 internal message -

5.pt p¥ effector #& % bulletinboard + £ F 3 # & p ¢ #7ZF chrmessage - & 7 B #-2H
BT F ARG P UL A A AR et T

6. ?ﬁuj ﬁ% °

3.1.4.3 » 3§ ~ enr F & fe (Credit Assignment )
Bt H @ RS L N aRE 2 RS- N - AiE > % classifier

system ¢ % rule ¢ ¥ 4p & i¥ % - AR BE NS TR % o d 3 & classifier system ¢ %

rule ¢ 34p & 1% Fl - tde A fe ikt B ans F A E B cho B H en 2 ’,Tﬁz?\ii‘;'
XiErule 24 7 i i effector iF ) & Fxd i¥ o message - effector if &+ i&i% rule & ehw
o Rm H NIRRT EHEBRARAPFLIF 2T NEFFT RIS AR DR LLL
W 5 i rule W i8 v message AR m R R Y At - dErule ¥ 2 £32 o TG

bl THII ARG EESFIF BT T LB - BURE A %’,T&é‘éﬁh? PR R
Ao i AR G R s Beih R - g R L G TR A
vOR RS HF PR — gfﬁi}u ¢ k54 o F)t classifier system $= * 4§ R4 H B 2
(bucket brigade algorithm) s i& {7 7 ¥ & fie = 5 %% iX rule 385 4 & (strength) £ £ &2
(specificity )iz B#ciE» £ 4841 4 rule ¥ 2543 ~ 9B #ice % rule C 7 bulletin board
¥ 4TF chmessage BF 0 € ik T Asha st g B(Ct)=¢’ S(Cit) R(C)2L)E P ¢ i -
BA0LE 12 ey dic S(CH)™ 4 ruleC At pF3len » R(C)#* % rule C e
specificity e ¢ ¥ fehm@d > E 4l rule & et i 1 2P Ragan- IR0 0 A 2T - ke
FruleCiEasis 24 Enggit i 1 S(Ct+1)=S(Ct)-B(Ct)m ¥ 4~ # 3% message
gruleC 4 ER ARG D S(C t+1)=S(C O)+B(CH)F o § - B rule AikiE

Fed F A B TR L eniEd > BT 4 4T

I

FR R R

message #& 2 v rule #7* 3| > BI¥ M E DT ~ iXrule otk £ 11 1T 5 w AR o 2 B 5RRED
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EHFRUVMY Pl WS (- HPERF 20 2 AN RDEFT L FiDR
203 TF IR EFRZPII A FTAEIR S o oA - EHFFT2 0 B
FIg A~ R AL 5 1 R fllig & s eh & 10 gt pF effector 3 i 2 ¢ 1A
SR o KA A TR o B ko P TERE €95 - FEREAIcE A
BLifow B PER A PRV PER A - Sl B ER R i%fif‘ué’\bucket brigade algorithm p*
Hend ko % TR ¥ A fedE B2 ¢k > classifier system sB 3 B T4l kB AL

rule sh4 23 & o 7 A kg AR AR F B IRER E rule B2 & (lifetax) > &

\\\?{r

T AP f 2 orule A%EY T - Bl oo fr- 7 Shfh 0 R L BBk R
A FL T B R e A R 0 LA TR rule Bl 35 0 4 T ARk -
2 b G rule e ERIRPE A § Ak et i f(bid tax)0 25 T AL G specificity

g hrule ¥ 5 A condition & # & $% 5 simessage> i B P ¥ $4v3F 5 message cEkike

3.1.4.4 % ##74 P (Rule Discovery )
% classifier system i@ - Fipr 2 16 > 2orulesh4 £ AN RS 4 > R &
- B4 K3l rATchrule 2 gA AR dFhrule o AR HEATE F oAy 1T 2 rule

RHF A 2T A A

:\ut

- REE IEFFGERE Frenrule P RE AL B

S Br 0 B A F EE D TR R

BRARAERAE Y FRE ARG AR - S WA RPEL T A L ERA K
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£ 0 PR RBESRE R R T o REFFEA LU0 o2 5F 2 BB -
T R R R AR RS LILE R CE R R A

318 f8) -

412H 4> 5

ERRBRTHLILF T 0 0 AP LR A LEINE P FOE TR G D
TE R AR REAR E R B - F AL DY R TR 2
FER 2% 0 RE - Qs B RGOk BERTAY R B g ARIED Rk
B £ 0EF - RSP FIERE S S 0 X S R R 1 TR
A - ApTRR g P BEG  R AR > WRZFA Y 10 2k f 1k
PN (L0% ) 0 B GEL 2 G EAEFEAE G L SUERS § iR KED AR
P L - R2VER - BRRERPRERAL 41420

# 4-1 fafp ks R KA

F R RN 10 10 10 10 10 10 10
Wik ermppge | 1042 | 9.67 | 1046 | 1016 | 1016 | 9.89 | 10.12

% 4-2 JoipiEie g SRR Lk 2

FRIEY 20 20 20 20
e 41 12 A1 pEAR 20.084 | 20.625 | 20.040 | 19.811

413H 5 %%
AEABEF L AP 2 BB kT £330 1520 £ F 4L 0 400 dwd 0 HE
F A o d WE RSP EF R P - B Rt Tes LEERTH 0 A e RPF =
TR W E RN g E L o - B e i 110 2 4 A2 5 4501 priE 80km/h 3t)
FOTATELE S RIN Ol - 2R E TR LG 55 o SR H AT B B F A
MR EPN IR H I PR L B < Rt E o o R E R < 3R] 3 Bkm/h( )

L%WQ’ﬁipfﬁk—ﬁﬁ%ﬁ%$@m7‘ﬁmph—@W7 EEFHR o B -
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B gmeneT ] FALE TR0 ) R Ao 2

4.2 T2 B 5

Ed RFJEALZTED DT HAIMAT S R A0 43~2 46 FEBIRFRY o B
BAEL 12884(2 2 ) FA AU BE AL D o MBS 611422/
JBE) A R B E > BBLH T o B A RD FEEL T746(2 ) B A B iy o B
e ED B RIFIEL M2 R)  F2ApDE IR LD B FHER
2 867(22/ T3 ) g B AHIHT o BFRERL 3283(S L/ L
B g2 el BE BB ED B AEL > EETHIRYFRE IS
BB % B TP RS ;&’;ﬁ‘i Lol BB o TpA g s A A p B T30h
>¢ B T30 > B E Ti0d g o N T B FEEL o A h B A b B T8 |
FE>Y B ip TI0p 8 FFEESR & 3 TI0Op98 Fpe 2 d A d g Bl k25 o p B 0] R
BLAakr P g R EA VA ARE NS 3l A ERINE T A
Ao EBEE T AR 5 1 3o d mat AP TR ERE E L 2 R
M7 v o AP d R AE IR IR TRE &R R &T R
FARE R SR o

%43 REFEAFTRL(S)

LR EF Tap e | B4 RE PR | ) 128 TR
e e 37.86 77.46 11.32
[ 34.37 56.09 11.32
B i 35.62 56.09 11.32
B 17.69 18.74 16.48
o 38.49 77.46 12.86
0B ) g8 41.18 77.46 12.86
B 32.99 52.07 19.09
o o 56.05 72.42 44.21
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&8 61.15 64.70 57.59
o 53.50 72.42 44.21
1044 P P FHA(D L] )
® i ? 48 Tind g | Bt B BB

[ [ 87.98 128.84 61.14

[ 90.28 128.84 76.96

B &8 90.31 128.84 76.96

o 88.25 88.29 88.21

[ 89.13 108.77 75.04

0B |z 89.42 108.77 75.04

o 88.29 96.46 76.75

[ 82.25 128.56 61.14

F |58 86.21 128.56 69.51

o 81.13 101.54 61.14

245 hER AP FHRA(SL/PET )
2 248 Tinng R | R R | THRER | RARER

[ [ 1.73 8.67 -3.13 -32.83
[ 1.80 6.47 -2.21 -8.37
B | 1.80 6.47 -2.24 -8.37
[ 1.47 4.54 -3.66 -32.83
0B & 8 1.26 454 -3.55 -32.83
H 3.44 4.23 -3.92 -8.49
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2 2n 2.00 8.67 -3.57 -14.34
b B I 1.49 1.77 -2.46 -4.96
H 2.07 8.67 -3.88 -14.34
%46 BAEZ BEL G RIRE
B iF

45 pEE ) PR A P

[ &2 230 196 33 459

i 3 69 110 182

I3+ 233 265 143 641
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1011010|1100100/0 1100100|1010000/1 1010101/1101001/1 1101001|1011010/1
(90|100/ 7 4 # ¢ ) | |(90[80/% # # i) (90/105/%¢ & # i) | |(9090/ % %4k # if )
3 —’lx\y{tbﬁ‘ﬁaﬁbﬁ—mRule :;R#.‘ ' TRk L‘*ﬁ—*‘ﬁ’; 7z Rule
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W52 G sde bl — kA A (FREA AR L

% 51 % - B E Sl 4

Rule #%%.(A #) |Rule p % ST | SP | Iteration
1 90|100/# ¥ & |10 [14 |0
2 90|80/ % 4% & i 10 14 0
3 90|105/% 4% & i 10 14 0
4 90(90/# %4k & F 100 |14 |0
5~100 XXXXXXXXXX 10 14 0

%052 % - PRS2 (01 790]105/ %4 B i VAR 5 6])

Rule #%%.(A #) |Rule p % ST | SP | Iteration
1 90|100/# %3 & i |4 14
2 90[80/ 5 ¢ # if 14 |1
3 90]105/ % #& & :f 14 114 |1
4 90(90/ % 4% & i 4 14 |1
5~100 XAXXXXXXXXX 9 14 1

% 5-3 % - FPBR s 2 B E(021790[80/ 4k B E AR 5 )
Rule %%.(A #) |Rule p % ST |SP | Iteration
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77.65
82.80
93.18
87.72
96.15
84.28
90.54
105.84
84.84
88.25
93.35
86.53
83.32
86.80
89.95
96.07
71.65
90.71
93.90
94.43
107.30
107.96
80.04
79.39
98.43
89.54
88.03
99.23
96.44
83.86
89.65
87.52
91.03
90.65
89.39
85.39
82.92
78.66
100.83
98.13
99.38
84.08
85.33
87.64
86.54
92.18

0.00
80.98
0.00
0.00
0.00
79.71
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
88.98
0.00
0.00
87.85
0.00
83.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
71.10
0.00
79.93
0.00
0.00
0.00
80.68
89.91
94.99
0.00
0.00
0.00
84.13
0.00
0.00
0.00
0.00
85.31
0.00
0.00
93.75
88.26
0.00
0.00
109.77
0.00
0.00
0.00
97.50
0.00
0.00
0.00
0.00
0.00
89.86
0.00
90.18
87.11
91.32
86.59
0.00
0.00
79.12
91.89
0.00
83.69
0.00
0.00
0.00

0.00
0.00
86.62
0.00
92.63
0.00
92.62
0.00
0.00
100.97
0.00
0.00
0.00
0.00
89.52
0.00
0.00
93.29
0.00
88.68
0.00
97.38
0.00
0.00
0.00
0.00
0.00
0.00
0.00
80.03
0.00
85.21
0.00
0.00
89.36
96.15
0.00
84.28
0.00
0.00
0.00
88.25
0.00
88.29
0.00
0.00
89.95
0.00
91.52
97.58
95.38
0.00
0.00
107.96
0.00
0.00
0.00
88.98
0.00
0.00
0.00
0.00
0.00
87.52
90.80
90.65
86.06
84.39
0.00
0.00
98.24
0.00
99.41
0.00
85.33
87.49
0.00
0.00
0.00
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55.63
41.06
0.00
0.00
68.95
28.67
0.00
0.00
56.09
0.00
0.00
0.00
70.84
0.00
0.00
24.55
0.00
0.00
38.98
0.00
34.13
0.00
0.00
53.24
0.00
0.00
0.00
0.00
0.00
0.00
48.69
0.00
30.13
0.00
0.00
0.00
39.21
28.12
30.48
0.00
0.00
0.00
17.69
0.00
0.00
0.00
49.17
31.65
0.00
0.00
3470
55.63
76.60
0.00
12.31
0.00
0.00
0.00
59.36
0.00
0.00
0.00
0.00
0.00
20.44
0.00
36.98
42.62
36.24
57.22
0.00
0.00
59.65
52.58
0.00
26.64
0.00
83.26
0.00

0.00
0.00
68.95
0.00
28.67
0.00
56.09
0.00
0.00
70.84
0.00
0.00
0.00
0.00
24.55
0.00
0.00
38.98
0.00
34.13
0.00
53.24
0.00
0.00
0.00
0.00
0.00
0.00
0.00
48.69
0.00
30.13
0.00
0.00
39.21
28.12
0.00
3048
0.00
0.00
0.00
17.69
0.00
49.17
0.00
0.00
31.65
0.00
3470
76.60
55.63
0.00
0.00
12.31
0.00
0.00
0.00
59.36
0.00
0.00
0.00
0.00
0.00
20.44
42.62
36.98
36.24
57.22
0.00
0.00
59.65
0.00
52.58
0.00
26.64
83.26
0.00
0.00
0.00

-1.36
-0.19
-3.44
-0.28
-4.31
-1.49
=242
-4.96
-2.82
-1.86
-1.90

0.54
-1.52
-1.57
-1.33
-2.78

1.44
-0.29
-0.73
-1.60
-0.90
-0.79

0.00
-2.83
-0.71
-1.83

2.51
-4.22
-0.30
-0.75
-1.70
-2.95
-4.86
-0.99
-4.25
-6.55
-2.35
232
-8.09
-0.15

0.00
-1.55
-0.07
-0.90
-2.34

1.77
-2.98

0.95
-4.05
-0.86
-0.40
-4.35
-2.66

0.65
-3.52
-2.53
-1.07
-1.04
-1.64
2275
-1.98
-0.74
-1.43
-0.57

0.80
-0.61

0.62
-1.76
-0.65
-1.09
-0.94
-3.57
-0.55
-1.38
-0.55
-0.19

0.29
-1.99

0.77
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233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311

82.71
86.60
96.04
96.50
82.44
73.85
90.90
96.24
99.68
90.84
78.50
87.68
71.37
90.59
90.14
88.71
89.08
95.07
91.75
95.96
86.07
104.27
90.31
89.44
95.94
103.13
95.14
94.48
96.95
91.38
90.87
89.63
91.81
107.40
87.35
84.81
108.79
74.28
83.63
103.88
95.02
88.09
78.917
83.23
99.13
105.74
83.75
87.02
86.01
98.63
82.22
95.11
83.37
101.82
93.72
84.40
91.15
85.48
95.11
93.17
91.43
91.93
89.86
890.83
89.55
91.74
89.45
91.61
58.49
87.65
92.87
92.56
96.63
89.11
89.23
89.22
93.06
91.72
83.92

0.00
0.00
0.00
0.00
94.18
0.00
0.00
0.00
94.60
0.00
0.00
0.00
0.00
87.07
0.00
89.42
0.00
84.57
0.00
93.11
90.99
93.12
84.52
90.28
0.00
93.98
0.00
91.44
95.00
97.01
0.00
0.00
90.66
890.82
85.80
86.62
0.00
0.00
0.00
0.00
99.84
0.00
0.00
79.14
0.00
82.29
0.00
0.00
0.00
89.25
87.79
82.20
79.89
0.00
0.00
0.00
0.00
91.39
82.92
0.00
0.00
0.00
91.42
0.00
90.69
90.45
0.00
90.99
0.00
0.00
0.00
93.51
92.48
0.00
0.00
0.00
86.40
93.23
0.00

0.00
0.00
0.00
83.81
0.00
0.00
0.00
99.68
0.00
0.00
75.75
92.41
0.00
890.26
0.00
91.43
96.66
95.96
86.59
106.35
90.78
0.00
89.86
0.00
105.97
94.22
0.00
96.92
92.55
94.59
93.71
97.89
0.00
0.00
85.37
87.93
0.00
0.00
0.00
95.46
0.00
0.00
83.63
99.38
0.00
0.00
0.00
0.00
111.83
82.22
83.37
0.00
96.22
0.00
0.00
95.11
85.48
0.00
0.00
0.00
89.04
0.00
89.55
0.00
91.74
92.49
0.00
0.00
0.00
0.00
92.64
96.63
0.00
0.00
0.00
94.01
91.72
98.73
148.74

77

0.00
0.00
0.00
0.00
32.75
0.00
0.00
0.00
16.15
0.00
0.00
0.00
75.75
48.89
0.00
42.84
83.05
57.07
0.00
25.63
45.42
63.24
61.71
37.34
0.00
63.18
0.00
50.88
40.43
55.15
0.00
87.45
40.92
32.86
64.40
52.28
0.00
0.00
93.29
0.00
55.36
0.00
0.00
52.39
0.00
46.89
0.00
0.00
0.00
3225
20.52
61.03
36.11
0.00
98.71
0.00
0.00
21.64
24.30
0.00
0.00
0.00
65.20
0.00
32.50
28.93
0.00
44.25
0.00
0.00
0.00
69.08
37.29
0.00
0.00
0.00
58.73
30.39
0.00

0.00
0.00
0.00
3275
0.00
0.00
0.00
16.15
0.00
0.00
75.75
48.89
0.00
42.84
0.00
83.05
57.07
25.63
4542
63.24
61.71
0.00
37.34
0.00
63.18
50.88
0.00
40.43
55.15
87.45
40.92
53.88
0.00
0.00
52.28
93.29
0.00
0.00
0.00
55.36
0.00
0.00
52.39
46.89
0.00
0.00
0.00
0.00
51.44
20.52
36.11
0.00
98.71
0.00
0.00
24.30
21.64
0.00
0.00
0.00
65.20
0.00
32.50
0.00
28.93
44.25
0.00
0.00
0.00
0.00
69.08
37.29
0.00
0.00
0.00
58.73
30.39
41.94
17.19

-0.98
2213
-2.99
212
-1.81
-141
-1.22
-2.94
-0.45
2.94
-1.28
-1.73
-0.82
-2.99
0.28
-2.13
-343
-3.55
0.16
-3.31
-1.62
-3.83
-0.49
-0.79
-1.29
9.14
-5.52
2.20
-1.62
-0.94
-0.62
-2.93
-2.34
-8.16
-0.54
-1.57
-1.97
-1.60
-2.40
-4.90
-1.27
-4.42
0.38
-1.15
-2.40
8.50
-0.49
-0.52
-2.35
-14.23
-3.60
-0.66
-1.45
-0.54
-1.58
-2.81
-0.98
-3.02
-0.72
-1.58
-0.65
-1.19
1.16
-1.10
1.17
-1.22
-3.44
-1.11
-0.71
-1.16
-0.05
1.25
1.45
-3.41
0.18
-2.23
-0.79
0.03
-0.10
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312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
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334
335
336
337
338
339
340
341
342
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350
351
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358
359
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362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
371
378
379
380
381
382
383
384
385
386
387
388
389
390

111.80
91.46
92.19
91.57
92.70
91.74
90.49
99.17
95.57
90.88

131.07

101.65
93.98
90.41
92.59

100.64
97.79
90.93
90.80

107.45
91.05
91.48
92.75
71.92
98.99
91.51
90.20
87.31

103.03
99.43

109.16
87.42
80.32
89.86

101.22
89.91
91.05
83.65
93.86
92.97
84.88
87.40
93.53
96.20
87.69
95.36
94.34
92.26
96.01
69.38
96.62
87.65
84.35
71.93
98.95
90.57
87.48
99.71

102.08
95.41
90.12
88.48
89.59
93.11
70.32
93.21
97.99

100.90
82.53

104.32
91.56
93.82

102.33
97.67
83.57
97.13
83.40
91.79
96.52

93.42
98.69
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
89.18
0.00
0.00
0.00
99.66
0.00
91.12
0.00
0.00
0.00
90.40
101.30
0.00
71.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
87.93
106.39
0.00
0.00
0.00
84.95
91.31
84.57
0.00
94.08
0.00
0.00
0.00
0.00
91.39
0.00
0.00
0.00
86.61
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
91.18
0.00
88.26
0.00
91.50
71.42
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
101.56
0.00
0.00
87.24

90.21
0.00
0.00

97.96
0.00
0.00
0.00
0.00
0.00

93.98

92.32
0.00
0.00
0.00
0.00

91.79
0.00

90.81
0.00
0.00
0.00

88.84

71.57

93.87

88.56
0.00
0.00
0.00

99.33
0.00
0.00
0.00
0.00

90.89

89.98
0.00

85.20

96.85

85.22
0.00

87.40
0.00

96.20

95.54
0.00

92.24
0.00

98.08
0.00
0.00
0.00

84.78
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

87.83
0.00

93.11

93.11

114.44
0.00
0.00

102.14

92.11
0.00
0.00

101.26

98.94
0.00
0.00

78.14

127.20

81.18

0.00
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3240
28.25
0.00
0.00
86.93
0.00
0.00
0.00
0.00
0.00
0.00
0.00
39.33
81.95
0.00
0.00
25.90
0.00
42.79
0.00
0.00
0.00
43.89
34.11
78.96
3791
87.72
0.00
0.00
71.70
0.00
0.00
0.00
0.00
58.37
11.59
0.00
0.00
0.00
15.72
38.96
35.25
0.00
30.37
0.00
0.00
88.87
88.06
81.78
0.00
0.00
0.00
44.43
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
55.36
0.00
42.90
0.00
36.17
24.02
0.00
0.00
115.22
85.01
0.00
103.21
0.00
0.00
61.82
87.74
0.00
32.09

21.47
0.00
0.00

86.93
0.00
0.00
0.00
0.00
0.00

39.33

81.95
0.00
0.00
0.00
0.00

25.90
0.00

42.79
0.00
0.00
0.00

55.58

34.11

37.91

87.72
0.00
0.00
0.00

71.70
0.00
0.00
0.00
0.00

58.37

11.59
0.00

38.96

14.12

18.94
0.00

35.25
0.00

30.37

88.87
0.00

88.06
0.00

81.78
0.00
0.00
0.00

44.43
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

55.36
0.00

42.90

36.17

24.02
0.00
0.00

115.22

85.01
0.00
0.00

103.21

61.82
0.00
0.00

87.74

49.44

23.41
0.00

-15.47
-2.03
-0.47
-1.70
-2.51
-3.13
-2.18
-0.75
-0.75
-2.19
-1.10

7.86
-1.32
-3.56
-1.43
-2.06
-1.35
-0.12
-0.85

1.58
-3.13
-2.78
-0.89
-0.54

0.78
-4.19

0.49
-022
-4.26

0.76
-0.40
-1.40
-0.14
-0.74

8.63
-0.71
-0.98
-1.13

0.44
-1.88
-0.63
-0.41
-0.16
-4.35
-1.87

0.13
-1.04
-0.28
-2.88
-1.95
-2.71
-1.62
-0.13
-0.55
-1.36
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-1.13
-1.96

2.15
-0.87

1.30

1.96

0.02
-243

0.79

1.21

-10.97

0.15
-0.81

0.58
-1.73
-1.49

0.15
-2.05
-2.58
-1.31

241

0.55

-21.99
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91.53
93.23
78.96
98.10
90.05
98.37
105.12
110.56
90.06

0.00
0.00
0.00
0.00
0.00
0.00
0.00
106.11
0.00

92.34
0.00
0.00

100.92
0.00
0.00

76.61

90.45
0.00
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0.00
98.05
0.00
0.00
0.00
84.91
0.00
21.61
0.00

98.05
0.00
0.00

84.91
0.00
0.00

21.61

31.96
0.00

-1.03
-0.11

1.36
-2.66
-1.35
-2.20
-1.51
14.08
-0.32
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using System;

using System.Drawing;

using System.Collections;

using System.ComponentModel;
using System.Windows.Forms;
using System.Data;

namespace Classifier_System

public class Form1 : System.Windows.Forms.Form

, 29

z15

z15, z16;

ST
), 213

0 Rule

©

,z7

(
), 214

r, rCrossOver, rCopy, rMutation;

), z8

private int lengthl = 4 length2 = 2 length3 = l sample, samplel tempx, tempx1, tempx2, tempx3, tempx4;//sample

/z1 rule , 25
private const int z1 = 10, z5 1
1z , 22 , 23 , 74 , 26
( z7), z10 ( ), z12 o

, 216 @ 0 )
private int r, r, r,
private int
private int [] BidPrice, randomSeed = new int[z1], c,

c, c c, c, SP;

private float z8, correétNB;
private float [] ST;
private int [,] BidWin;

c,

private Random random1 = new Random(unchecked((int)DateTime.Now.Ticks)), randomz2;

private Random[] randomArray = new Random[z1];

private System.Data.OleDb.OleDbConnection oleDbConnectionl;
private System.Data.OleDb.OleDbCommand oleDbSelect1;
private System.Windows.Forms.Label label2;

private System.Windows.Forms.Label labell;

private System.Data.OleDb.OleDbDataReader oleReader;
private System.Windows.Forms.TextBox textBox2;

private System.Windows.Forms.TextBox textBox1;

private System.Windows.Forms.TextBox textBox3;

private System.Windows.Forms.Label label3;

private System.Windows.Forms.Label label4;

private System.Windows.Forms.TextBox textBox4;

private System.Windows.Forms.Button buttonl;

private System.Windows.Forms.TextBox textBox5;

private System.Windows.Forms.Label label5;

private System.Windows.Forms.Label label6;

private System.Windows.Forms.TextBox textBox6;

private System.Windows.Forms.Label label7;

private System.Windows.Forms.TextBox textBox7;

private System.Windows.Forms.Label label8;

private System.Windows.Forms.TextBox textBox8;

private System.Windows.Forms.Label label9;

private System.Windows.Forms.TextBox textBox9;

private System.Windows.Forms.TextBox textBox10;
private System.Windows.Forms.Label label10;

private System.Windows.Forms.Label label11;

private System.Windows.Forms.TextBox textBox11;
private System.Data.OleDb.OleDbCommand oleDblnsertl;
private System.Data.OleDb.OleDbCommand oleDbDeletel;
private System.Data.OleDb.OleDbConnection oleDbConnection2;
private System.Data.OleDb.OleDbCommand oleDbSelect2;
private System.Windows.Forms.Button button2;

private System.Windows.Forms.Button button3;

private System.Windows.Forms.TextBox textBox12;
private System.Windows.Forms.Label label12;

private System.Windows.Forms.Label label13;

private System.Windows.Forms.TextBox textBox13;
private System.ComponentModel.Container components = null;

public Form1()
InitializeComponent();

RunFirst();

protected override void Dispose( bool disposing )
if( disposing )
{
if (components != null)

components.Dispose();
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base.Dispose( disposing );

private void InitializeComponent()

this.buttonl = new System.Windows.Forms.Button();
this.oleDbConnectionl = new System.Data.OleDb.OleDbConnection();
this.oleDbSelectl = new System.Data.OleDb.OleDbCommand();
this.textBox1 = new System.Windows.Forms.TextBox();
this.label2 = new System.Windows.Forms.Label();

this.labell = new System.Windows.Forms.Label();

this.textBox2 = new System.Windows.Forms.TextBox();
this.textBox3 = new System.Windows.Forms.TextBox();
this.label3 = new System.Windows.Forms.Label();

this.label4 = new System.Windows.Forms.Label();

this.textBox4 = new System.Windows.Forms.TextBox();
this.textBox5 = new System.Windows.Forms. TextBox();
this.label5 = new System.Windows.Forms.Label();

this.label6 = new System.Windows.Forms.Label();

this.textBox6 = new System.Windows.Forms. TextBox();
this.label7 = new System.Windows.Forms.Label();

this.textBox7 = new System.Windows.Forms.TextBox();
this.label8 = new System.Windows.Forms.Label();

this.textBox8 = new System.Windows.Forms.TextBox();
this.label9 = new System.Windows.Forms.Label();

this.textBox9 = new System.Windows.Forms. TextBox();
this.textBox10 = new System.Windows.Forms.TextBox();
this.label10 = new System.Windows.Forms.Label();

this.label11 = new System.Windows.Forms.Label();
this.textBox11 = new System.Windows.Forms.TextBox();
this.oleDblInsertl = new System.Data.OleDb.OleDbCommand();
this.oleDbDeletel = new System.Data.OleDb.OleDbCommand();
this.oleDbConnection2 = new System.Data.OleDb.OleDbConnection();
this.oleDbSelect2 = new System.Data.OleDb.OleDbCommand();
this.button2 = new System.Windows.Forms.Button();
this.button3 = new System.Windows.Forms.Button();
this.textBox12 = new System.Windows.Forms.TextBox();
this.label12 = new System.Windows.Forms.Label();

this.label13 = new System.Windows.Forms.Label();
this.textBox13 = new System.Windows.Forms.TextBox();
this.SuspendLayout();

1

/I buttonl

1

this.buttonl.Location = new System.Drawing.Point(224, 228);

this.button1.Name = "button1";

this.button1.Size = new System.Drawing.Size(75, 24);

this.button1.TabIndex = 0;

this.buttonl.Text =" "

this.button1.Click += new System.EventHandler(this.button1_Click);

1

/I oleDbConnectionl

1

this.oleDbConnectionl.ConnectionString = @"Jet OLEDB:Global Partial Bulk Ops=2;Jet OLEDB:Registry Path=;Jet
OLEDB:Database Locking Mode=1;Data Source=""F:\OLD Backup\

\ \ \

.mdb"";Mode=Share Deny None;Jet OLEDB:Engine Type=>5;Provider=""Microsoft.Jet. OLEDB.4.0"";Jet OLEDB:System database=;Jet
OLEDB:SFP=False;persist security info=False;Extended Properties=;Jet OLEDB:Compact Without Replica Repair=False;Jet
OLEDB:Encrypt Database=False;Jet OLEDB:Create System Database=False;Jet OLEDB:Don't Copy Locale on Compact=False;User
ID=Admin;Jet OLEDB:Global Bulk Transactions=1";

1

/I textBox1

1

this.textBox1.Location = new System.Drawing.Point(138, 14);
this.textBox1.Name = "textBox1";

this.textBox1.Size = new System.Drawing.Size(42, 22);
this.textBox1.TabIndex = 5;

this.textBox1.Text = "300";

1

/l label2

1

this.label2.Location = new System.Drawing.Point(50, 43);
this.label2.Name = "label2";

this.label2.Size = new System.Drawing.Size(94, 14);
this.label2.Tablndex = 4;

this.label2.Text =" "

1

1l labell

1

this.label1.Font = new System.Drawing.Font(*" ", 9F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point, ((System.Byte)(136)));

this.labell.Location = new System.Drawing.Point(50, 18);

this.label1l.Name = "label1";

this.labell.Size = new System.Drawing.Size(80, 14);

this.labell.TabIndex = 3;

this.labell. Text =" "

1
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Z textBox2

this.textBox2.Location = new System.Drawing.Point(150, 38);
this.textBox2.Name = "textBox2";

this.textBox2.Size = new System.Drawing.Size(42, 22);
this.textBox2.TabIndex = 5;

}?is.textBon.Text ="100";

/l textBox3

1

this.textBox3.Location = new System.Drawing.Point(150, 66);
this.textBox3.Name = "textBox3";

this.textBox3.Size = new System.Drawing.Size(42, 22);
this.textBox3.TabIndex = 5;

this.textBox3.Text = *10";

1

/l label3

1

this.label3.Location = new System.Drawing.Point(48, 68);
this.label3.Name = "label3";

this.label3.Size = new System.Drawing.Size(80, 14);
this.label3.TabIndex = 4;

this.label3. Text =" "

I

Il label4

1

this.label4.Location = new System.Drawing.Point(48, 93);
this.label4.Name = "label4";

this.label4.Size = new System.Drawing.Size(80, 14);
this.label4.Tablndex = 4;

this.label4. Text =" "

1

/I textBox4

1

this.textBox4.Location = new System.Drawing.Point(152, 94);
this.textBox4.Name = "textBox4";

this.textBox4.Size = new System.Drawing.Size(42, 22);
this.textBox4.TabIndex = 5;

this.textBox4.Text = "1000000";

1

Il textBox5

I

this.textBox5.Location = new System.Drawing.Point(144, 126);
this.textBox5.Name = "textBox5";

this.textBox5.Size = new System.Drawing.Size(42, 22);
this.textBox5.TabIndex = 5;

this.textBox5.Text = "1";

1

Il label5

1

this.label5.Location = new System.Drawing.Point(42, 128);
this.label5.Name = "label5";

this.label5.Size = new System.Drawing.Size(94, 14);
this.label5.Tablndex = 4;

}?is.labelS.Text =" ( ) "

/1 label6

1

this.label6.Location = new System.Drawing.Point(50, 162);
this.label6.Name = "label6";

this.label6.Size = new System.Drawing.Size(94, 14);
this.label6.TabIndex = 4;

this.label6.Text = " "

1

/I textBox6

1

this.textBox6.Location = new System.Drawing.Point(154, 162);
this.textBox6.Name = "textBox6";

this.textBox6.Size = new System.Drawing.Size(42, 22);
this.textBox6.TabIndex = 5;

this.textBox6.Text = "0.1";

1

Il label7

1

this.label7.Location = new System.Drawing.Point(48, 198);
this.label7.Name = "label7";

this.label7.Size = new System.Drawing.Size(94, 14);
this.label7.Tablndex = 4;

}?is.label?.Text =" ( ) "

/I textBox7

1

this.textBox7.Location = new System.Drawing.Point(154, 200);
this.textBox7.Name = "textBox7";

this.textBox7.Size = new System.Drawing.Size(42, 22);
this.textBox7.TabIndex = 5;

this.textBox7.Text = *10";
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1

// label8

I

this.label8.Location = new System.Drawing.Point(50, 234);
this.label8.Name = "label8";

this.label8.Size = new System.Drawing.Size(94, 14);
this.label8.TabIndex = 4;

this.label8. Text = " ( ) "

I

Z textBox8

this.textBox8.Location = new System.Drawing.Point(158, 238);
this.textBox8.Name = "textBox8";

this.textBox8.Size = new System.Drawing.Size(42, 22);
this.textBox8.TabIndex = 5;

}?is.textBoxS.Text ="10";

/1 label9

1

this.label9.Location = new System.Drawing.Point(248, 26);
this.label9.Name = "label9";

this.label9.Size = new System.Drawing.Size(94, 14);
this.label9.TabIndex = 4;

this.label9.Text = " "

1

/I textBox9

I

this.textBox9.Location = new System.Drawing.Point(356, 24);
this.textBox9.Name = "textBox9";

this.textBox9.Size = new System.Drawing.Size(42, 22);
this.textBox9.TabIndex = 5;

this.textBox9.Text = "70";

1

I/ textBox10

1

this.textBox10.Location = new System.Drawing.Point(360, 62);
this.textBox10.Name = "textBox10";

this.textBox10.Size = new System.Drawing.Size(42, 22);
this.textBox10.TabIndex = 5;

}?is.textBoxlO.Text ="19";

// label10

1

this.label10.Location = new System.Drawing.Point(250, 62);
this.label10.Name = "label10";

this.label10.Size = new System.Drawing.Size(94, 14);
this.label10.TabIndex = 4;

this.label10.Text = * "

1

// label1l

1

this.label11.Location = new System.Drawing.Point(252, 94);
this.label11.Name = "label11";

this.label11.Size = new System.Drawing.Size(94, 14);
this.label11.Tabindex = 4;

this.label1l. Text =" "

1

/l textBox11

1

this.textBox11.Location = new System.Drawing.Point(364, 96);

this.textBox11.Name = "textBox11";

this.textBox11.Size = new System.Drawing.Size(42, 22);

this.textBox11.TabIndex = 5;

this.textBox11.Text = "11";

1

/l oleDbConnection2

1

this.oleDbConnection2.ConnectionString = @"Jet OLEDB:Global Partial Bulk Ops=2;Jet OLEDB:Registry Path=;Jet
OLEDB:Database Locking Mode=1;Data Source=""F:\OLD Backup\

\

OLEDB:SFP=False;persist security info=False;Extended Properties=;Jet OLEDB:Compact Without Replica Repair=False;Jet
OLEDB:Encrypt Database=False;Jet OLEDB:Create System Database=False;Jet OLEDB:Don't Copy Locale on Compact=False;User
ID=Admin;Jet OLEDB:Global Bulk Transactions=1";

1

/I button2

1

this.button2.Location = new System.Drawing.Point(312, 228);
this.button2.Name = "button2";

this.button2.Size = new System.Drawing.Size(75, 24);
this.button2.TabIndex = 0;

this.button2.Text =" "

this.button2.Click += new System.EventHandler(this.button2_Click);
1

/I button3

1

this.button3.Location = new System.Drawing.Point(396, 228);

83



/*

}

this.button3.Name = "button3";

this.button3.Size = new System.Drawing.Size(75, 24);
this.button3.Tablndex = 0;

}?is.button&Text =" "

/I textBox12
I

this.textBox12.Location = new System.Drawing.Point(362, 134);
this.textBox12.Name = "textBox12";

this.textBox12.Size = new System.Drawing.Size(42, 22);
this.textBox12.TabIndex = 5;

this.textBox12.Text = "0";

1

/l label12

I

this.label12.Location = new System.Drawing.Point(252, 132);
this.label12.Name = "label12";

this.label12.Size = new System.Drawing.Size(94, 14);
this.label12.Tabindex = 4;

this.label12. Text =" "

1

// label13

1

this.label13.Location = new System.Drawing.Point(252, 168);
this.label13.Name = "label13";

this.label13.Size = new System.Drawing.Size(94, 14);
this.label13.TabIndex = 4;

}?is.labells.Text =" "

/l textBox13

this.textBox13.Location = new System.Drawing.Point(362, 166);
this.textBox13.Name = "textBox13";
this.textBox13.Size = new System.Drawing.Size(42, 22);
this.textBox13.TabIndex = 5;
this.textBox13.Text = "0";

1

/I Forml

1

this.AutoScaleBaseSize = new System.Drawing.Size(5, 15);
this.ClientSize = new System.Drawing.Size(482, 273);
this.Controls.Add(this.textBox1);
this.Controls.Add(this.label2);
this.Controls.Add(this.labell);
this.Controls.Add(this.buttonl);
this.Controls.Add(this.textBox2);
this.Controls.Add(this.textBox3);
this.Controls.Add(this.label3);
this.Controls.Add(this.label4);
this.Controls.Add(this.textBox4);
this.Controls.Add(this.textBox5);
this.Controls.Add(this.label5);
this.Controls.Add(this.label6);
this.Controls.Add(this.textBox6);
this.Controls.Add(this.label7);
this.Controls.Add(this.textBox7);
this.Controls.Add(this.label8);
this.Controls.Add(this.textBox8);
this.Controls.Add(this.label9);
this.Controls.Add(this.textBox9);
this.Controls.Add(this.textBox10);
this.Controls.Add(this.label10);
this.Controls.Add(this.label11);
this.Controls.Add(this.textBox11);
this.Controls.Add(this.button2);
this.Controls.Add(this.button3);
this.Controls.Add(this.textBox12);
this.Controls.Add(this.label12);
this.Controls.Add(this.label13);
this.Controls.Add(this.textBox13);
this.Name = "Form1";

this.Text = "Form1";
this.ResumeLayout(false);

[STAThread]
static void Main()

Application.Run(new Form1());

private void button1_Click(object sender, System.EventArgs e)

this.RunFirst();
1
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In*l
I

<=0

<0

int seed = unchecked((int)DateTime.Now.Ticks);
random2 = new Random(seed);
for (int i=0; i<zl; i++)

this.randomArray[i] = new Random(random2.Next(20));

}
for (int i=0; i<z; i++)

1 rule

c[i] = this.randomArray[0].Next(3);
c[i] = this.randomArray[1].Next(2);

c[i] = this.randomArray[2].Next(2);
c[i] = this.randomArray[3].Next(2);
c[i] = this.randomArray[4].Next(16);
c[i] = this.randomArray[5].Next(16);
c[i] = this.randomArray[6].Next(16);
c[i] = this.randomArray[7].Next(16);
c[i] = this.randomArray[8].Next(16);
c[i] = this.randomArray[9]. Next(3);

this.STIi] = z3;

this.SP[i] = z5;

this.oleDbSelectl.CommandText = "SELECT

th'is.oIeDbCoﬁnectionl.Oben();

FROM averageFIoWData ORDER BY

this.oleReader = this.oleDbSelectl.ExecuteReader();
intj=0,1=0;
while (this.oleReader.Read())

if (212>0 && j>=212)

break;
1
if (j<z)
{ 1 51~130(km/h) 5km/h 16
I 11~90(m) 5 16
this. c[j] = this.oleReader.GetInt32(0);
this. c[j] = this.oleReader.GetInt32(1);
this. c[j] = ((int)this.oleReader.GetFloat(2)-51)/z15;
this. c[j] = ((int)this.oleReader.GetFloat(3)-51)/z15;
this. c[j] = ((int)this.oleReader.GetFloat(4)-51)/z15;
this. c[j] = ((int)this.oleReader.GetFloat(5)-11)/z15;
this. c[j] = ((int)this.oleReader.GetFloat(6)-11)/z15;
if (this. c[j] < 0){this. c[jl=0;}
if (this. c[j] < 0){this. c[j] =0;}
if (this. c[j] < 0){this. c[j] =0;}
if (this. c[j] < 0){this. c[j] =0}
if (this. c[j] < 0){this. c[j] =0}
if (216 ==1)
{ I ¢ =new int[z+1];// -
if ((this. c[j]-this. c[j])==0)
{ this. c[il=0;
glse if((this. c[j]-this. c[j])>0)
this. cfi] =-1;
else
this. cfil=1,
1 ¢ = new int[z+1];// -
if ((this. c[j]-this. c[j])==0)
this. c[i]=0;
glse if ((this. c[j]-this. c[j])<0)
this. c[jl =-1;
else
this. cfil=1;
}
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1=l

r=3

<=0

<0

L
=i

1 r=0 r=1
if (System.Math.Abs(this.oleReader.GetFloat(7)) < z14)
this. c[j1=0;
glse if (this.oleReader.GetFloat(7) > z14)
this. c[jil=1;
else
this. clil=2;
E’his. c[j] = this.oleReader.GetInt32(8);
this. c[j] = this.oleReader.GetInt32(9);

this.STIj] = z3 + sample;
this.SP[J] = z5;

}
this.oleDbConnectionl.Close();

for (int i=0; i<z4; i++)

this.ole

this.'ole
this.ole
1=0;

DbSelectl.CommandText = "SELECT

DbConnéctionl.Ope’n();
Reader = this.oleDbSelect1.ExecuteReader();

while (this.oleReader.Read())
{

1 =1+1;
if (212> 0 && | >=z12)
break;
1 51~130(km/h) 5km/h 16
1 11~90(m) 5 16
this. r = this.oleReader.GetInt32(0);
this. r = this.oleReader.GetInt32(1);
this. r = ((int)this.oleReader.GetFloat(2)-51)/z15;
this. r = ((int)this.oleReader.GetFloat(3)-51)/z15;
this. r = ((int)this.oleReader.GetFloat(4)-51)/z15;
this. r = ((int)this.oleReader.GetFloat(5)-11)/z15;
this. r = ((int)this.oleReader.GetFloat(6)-11)/z15;
if (this. r < 0){this. r=0;}
if (this. r < 0){this. r=0;
if (this. r < 0){this. r=0;}
if (this. r < 0){this. r=0;}
if (this. r < 0){this. r=0;}
if (zZ16 ==1)
{
I ¢ = new int[z+1];// -
if ((this. r-this. r)==0)
this. r=0;
oo :
else if((this. r-this. r>0)
this. r=-1,
else
this. r=1;
7 ¢ = new int[z+1];// -
if ((this. r-this. r==0)
this. r=0;
o )
else if ((this. r-this. r)<0)
this. r=-1;
else
this. r=1,
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}

1 r=0 r=1 r=2
r=3 5
if (System.Math.Abs(this.oleReader.GetFloat(7)) < z14)
this. r=0;

}
else if (this.oleReader.GetFloat(7) > z14)

this. r=1,
else

this. r=2;
t}his. r = this.oleReader.GetInt32(8);
this. r = this.oleReader.GetInt32(9);

this.ClassiFierl();

}
this.oleDbConnectionl1.Close();
if (%100 ==0 && i !=0)

if(MessageBox.Show(" " +i.ToString() +" RULE " + correctNB,"
", MessageBoxButtons.OKCancel) == DialogResult.Cancel )

break;

}

this.oleDbConnection2.0pen();

this.oleDbDeletel.CommandText = string.Format("DELETE * FROM RulesSaved");
this.oleDbDeletel.ExecuteNonQuery();

for (int k=0; k<z; k++)

if (ST[k]>z3)
{ this.oleDbSelect2.CommandText = string.Format("SELECT Count(0) FROM
RulesSaved WHERE ¢={0} AND c={1} AND c={2} AND c={3} AND
AND c={5} AND c={6} AND c={7} AND c={8} AND c={9}",
W) c[kl, c[kl, clkl, c[kl, c[kl, clkl, clk], c[K].
el if((int)this.oleDbSelect2.ExecuteScalar() == 0)
this.oleDblInsertl.CommandText = string.Format("INSERT INTO
RulesSaved( c, c, c, c, c, c, c c,
¢, ST) VALUES ({0}, {1}, {2}, {3}, {4}, {5}, {6}. {7}, {8}, {9} {10})", clk], c[k],
clkl, clKl, clkl, clKl, clK], clk] c[K], c[k], STIK]);

this.oIeDbInsertl.ExectjteNonQuery();

}
this.oleDbConnection2.Close();
}
correctNB = 0;

}
MessageBox.Show(" ");

private void RunFirst()

z = Convert.Tolnt32(this.textBox1.Text);

z2 = Convert.Tolnt32(this.textBox2.Text);

z3 = Convert.TolInt32(this.textBox3.Text);

z4 = Convert.ToInt32(this.textBox4.Text);

z7 = Convert.ToInt32(this.textBox5.Text);

z8 = Convert.ToSingle(this.textBox6.Text);

z9 = Convert.ToInt32(this.textBox7.Text);

z10 = Convert. Tolnt32(this.textBox8.Text);

z12 = Convert.TolInt32(this.textBox12.Text);

z13 = Convert.TolInt32(this.textBox13.Text);

714 =2;

z15=1,

716 =1,

this.rCrossOver = Convert.ToInt32(this.textBox9.Text);
this.rCopy = Convert.ToInt32(this.textBox10.Text);
this.rMutation = Convert.ToInt32(this.textBox11.Text);
this.oleDbSelect1.Connection = this.oleDbConnectionl;
this.oleDbSelect2.Connection = this.oleDbConnection2;
this.oleDblnsert1.Connection = this.oleDbConnection2;
this.oleDbDeletel.Connection = this.oleDbConnection2;
this.oleDbConnection1.0Open();
this.oleDbSelectl.CommandText = "SELECT Count(0) FROM averageFlowData";
this.samplel = Convert. ToInt32(this.oleDbSelectl.ExecuteScalar());
this.oleDbConnectionl.Close();

sample = samplel;

if (zZ12>0)

{

sample = z12;
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ref
ref
ref
ref
ref

ref

c[parent[r1[j+1]]], ref

c[parent[r1[j+1]]], ref

ref

ref

¢ =new int[z+1];
¢ = new int[z+1];

¢ = new int[z+1];
¢ = new int[z+1];
€ = new int[z+1];
¢ = new int[z+1];

c[parent[r1[i]]],
c[parent[r1[j]1],

¢ = new int[z+1];// [x|<5 0 ,>=5
¢ = new int[z+1];
¢ = new int[z+1];// [x|]<5 0 ,>=5
Cc = new int[z+1];
ST = new float[z+1];
SP = new int[z];
BidPrice = new int[z];
BidWin = new int[z+1,2];
}
private void Gene(int [] parent, int j)
INlengthl
j=2%z);
intr;
int seed = unchecked((int)DateTime.Now.Ticks);
int [] rl1 = new int[j];
random2 = new Random(seed);
for (int i=0; i<j; i++)
ri[i] = random2.Next(j);
=0
for (int i=0; i<z; i++)
if (ST[i] <=0)
{
r = random1.Next(rCrossOver+rCopy+rMutation);
if(r<rCrossOver)
/ICrossOver,
CrossOver(ref c[i], lengthl, c[parent[r1[j11],
c[i+1], i);
CrossOver(ref c[i], lengthl, c[parent[r1[j11],
c[i+1], i);
CrossOver(ref c[i], lengthl, c[parent[r1[j11],
cfi+1], i);
CrossOver(ref c[i], lengthl, c[parent[r1[j11],
c[i+1], i);
CrossOver(ref c[i], lengthl, c[parent[r1[j11],
c[i+1], i);
CrossOver(ref c[i], length2, c[parent[r1[j11],
c[i+1], i);
CrossOver(ref c[i], length2,
cli+1], i);
CrossOver(ref c[i], length3,
c[i+1], i);
CrossOver(ref c[i], length3, c[parent[r1[j11],
c[i+1], i);
CrossOver(ref c[i], length3, c[parent[r1[j11],
c[i+1], i);
i = j42:
if (ST[i+1] <=0)
t
i=i+1;
) }
else if(rCrossOver<=r && r<(rCopy+rCrossOver))
/[Copy
c[i] = c[parent[r1[j]11;
cli] = c[parent[r1[j]11;
cli] = c[parent[r1[j11];
cli] = c[parent[r1[j]1];
cli] = c[parent[r1[j]]];
cli] = c[parent[r1[j]]];
cli] = c[parent[r1[j]1];
cli] = c[parent[r1[j]]];
cli] = c[parent[r1[j]]];
cli] = c[parent[r1[j]1];
i=J+L
}
else
{ .
/[Mutation
/[Mutation();
Mutation(ref c[i], length1, c[parent[r1[j11]);
Mutation(ref c[i], lengthl, c[parent[r1[j]1]);
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c[parent[r1[j+1]1],
c[parent[r1[j+1]]1,
c[parent[r1[j+1]1],
c[parent[r1[j+1]1],
c[parent[r1[j+1]]1,
c[parent[r1[j+1]1],

c[parent[r[j+1]111,
c[parent[r1[j+1]]],



Mutation(ref c[i], lengthl, c[parent[r1[j]1]);

Mutation(ref c[i], length1, c[parent[r1[j]1]);
Mutation(ref c[i], length1, c[parent[r1[j]]]);
Mutation(ref c[i], length2, c[parent[r1[j]1D);
Mutation(ref c[i], length2, c[parent[r1[j]]]);
Mutation(ref c[i], length3, c[parent[r1[j]]]):
Mutation(ref c[i], length3, c[parent[r1[j]1]);
Mutation(ref c[i], length3, c[parent[r1[j11D);
i=

Y

STI[i] = z3;

}

private void CrossOver(ref int var0, int length, int varl, int var2, ref int var3, int i)

intr, templ, temp2;

r = random1.Next(length-1)+1;

1

templ = varl | (int)(Math.Pow(2, r)-1);

temp2 = (var2>>(length-r)) | ((int)(Math.Pow(2, length-r)-1)<<r);
varQ = templ & temp2;

if (ST[i+1] <=0)

templ = ((varl & (int)(Math.Pow(2, r)-1)) << (length-r)) | (int)(Math.Pow(2, length-r)-1);

temp2 = var2 | ((int)(Math.Pow(2, r)-1)<<(length-r));
var3 = templ & temp2;

}

private void Mutation(ref int var0, int length, int varl)
intr;
r = random1.Next((int)(Math.Pow(2, length)-1)+1);
var0 =varl "r;

private void ClassiFierl()

Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);

//BidWin[j,0] Rule's index
//BidWin[j,1] Rule's
intj=0;
for (int i=0; i<z; i++)
if (ST[i]>0 && clil]== r&& cli]== r&&
r&& cli]l== r&& c[i]== r&& cli]== r&& cli]==
r&& c[i]== r&& cli]l== r
{

BidPrice[i] = (int)(ST[i]*SP[i]*28);
STIi] = ST[il-(STLi]*28);

Bidwin[j,0] = i;
BidWin[j,1] = BidPrice[i];
i=i+L
}
I )
I else
I {

ST[i] = ST[i]-z7;
i

}
1 ,
Array.Sort(BidPrice);
for (int i=0; BidWin[i,1]>0; i++)
if (BidWin[i,1]==BidPrice[z-1])
{ if c[Bidwin[i,0]]== r)

ST[BidWin[i,0]] = ST[BidWin[i,0]]/(1-z8)+z7+z9*10+sample;
correctNB = correctNB+1;
break;

b s
i{f (BidWin[0,1]==0)

Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);

//BidWin[j,0] Rule's index
//BidWin[j,1] Rule's
i=0;

for (int i=0; i<z; i++)
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if (ST[i]>0 && clil== r&& clil==
c[i]== r&& c[i]== r&& cli]== r&& c[i]==
cli]== r&& cli]== r

BidPrice[i] = (int)(ST[i]*SP[i]*z8);
STIi] = ST[i]-(STLi]*28);

BidWin[j,0] = 1i;
BidWin[j,1] = BidPrice[i];
j=JtL
1 ( )
1 else
1 {
STIi] = ST[i]-z7;
1 }

}
eray.Sort(BiﬁPrice);
for (int i=0; BidWin[i,1]>0; i++)
if (BidWin[i,1]==BidPrice[z-1])
{ if c[BidWin[i,0]]== r
ST[BidWin[i,0]] = ST[BidWin[i,0])/(1-28)+27+29*9+sample;

correctNB = correctNB+1;
break;

}
}
n 7
if (BidWin[0,1]==0)
{

Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);

//BidWin[j,0] Rule's index
(/_Bi(()j.Win[i,l] Rule's
or (int i=0; i<z: i++)
if (ST[i]>0 && clil]== r&& cli]==
cli]== r&& c[i]== r&& c[i]== r&& c[i]==
c[i]== r
BidPrice[i] = (int)(ST[i]*SP[i]*z8);
STIi] = ST[i]-(ST[i]*z8);
Bidwin[j,0] = i;
BidWin[j,1] = BidPrice[i];
i=i+L
}
1 )
1 else
1 {
STIi] = ST[i]-z7;
1 }
}
1 ,
Array.Sort(BidPrice);
for (int i=0; BidWin[i,1]>0; i++)
if (BidWin[i,1]==BidPrice[z-1])
{ if ( c[Bidwin[i,0]]== r)
ST[BidWin[i,0]] = ST[BidWin[i,0]]/(1-z8)+z7+z9*8+sample;
correctNB = correctNB+1;
break;
}
}
}
}
Il 6
if (BidWin[0,1]==0)
{ Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);
//BidWin[j,0] Rule's index
/IBidWin[j,1] Rule's
i=0:
Jfor (inti=0; i<z; i++)
if (ST[i]>0 && clil]== r&& clil==
clil== r&& clil== r&& clil== r&& clil==

BidPrice[i] = (int)(ST[i]*SP[i]*z8);
STIi] = ST[i]-(STi]*z8);
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Bidwin[j,0] =
1] = BidPricel[i];

BidWin[j,
=ity
}
I )
1 else
I {
STI[i] = ST[i]-z7;
7 }

}
eray.Sort(BiaPrice);
for (int i=0; BidWin[i,1]>0; i++)
if (BidWin[i,1]==BidPrice[z-1])
{ if c[BidWin[i,0]]== r
ST[BidWin[i,0]] = ST[BidWin[i,0])/(1-z8)+z7+z9*7+sample;

correctNB = correctNB+1;
break;

3
}
5
if (Bidwin[0,1]==0)
{

Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);

//BidWin[j,0] Rule's index
//BidWin[j,1] Rule's
i=0;
for (int i=0; i<z; i++)
if (ST[i]>0 && clil]== r&& clil==
clil== r&& ci]== r&& clil== r

BidPrice[i] = (int)(ST[i]*SP[i]*z8);
ST[i] = ST[il-(ST[I]*28);

Bidwin[j,0] =i;

BidWin[j,1] = BidPrice[i];

i=itL
}
1 )
1 else

STI[i] = ST[i]+z7;
1 }
}
I ,
Array.Sort(BidPrice);
for (int i=0; BidWin[i,1]>0; i++)

if (BidWin[i,1]==BidPrice[z-1])

{ if c[Bidwin[i,0]]== r)

ST[BidWin[i,0]] = ST[BidWin[i,0]]/(1-z8)+z7+z9*6+sample;

correctNB = correctNB+1;
break;

}
}
o4
if (BidWin[0,1]==0)
{

Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);

//BidWin[j,0] Rule's index
//BidWin[j,1] Rule's
i=0;
for (int i=0; i<z; i++)
if (ST[i]>0 && clil]== r&& clil==
c[i]== r&& c[i]== r)

BidPrice[i] = (int)(ST[i*SP[i]*28);
ST[i] = STLil-(STLi]*28);

BidWin[j,0] = i;
BidWin[j,1] = BidPrice[i];
i=i+
}
I )
I else
7 {
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ST[i] = ST[il-z7;
1
}
1 ,
Array.Sort(BidPrice);
for (int i=0; BidWin[i,1]>0; i++)
if (BidWin[i,1]==BidPrice[z-1])
{ if c[BidwWin[i,0]]== r)
{ ST[BidWin[i,0]] = ST[BidWin[i,0]]/(1-z8)+z7+z9*5+sample;

correctNB = correctNB+1;
break;

}
}
I3
i{f (BidWin[0,1]==0)

Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);

//BidWin[j,0] Rule's index
/IBidWin[j,1] Rule's
i=0:
Jfor (int i=0; i<z; i++)
if (ST[i]>0 && clil== r&& clil==
clil== )
{ BidPrice[i] = (int)(ST[i]*SP[i]*z8);
ST[i] = ST[i]-(ST[i]*z8);
BidWin[j,0] = 1;
BidWin[j,1] = BidPrice[i];
=i+
}
il ( )
1 else
1 {
ST[i] = ST[i]-z7;
1 }
}
1 ,
Array.Sort(BidPrice);

for (int i=0; BidWin[i,1]>0; i++)
if (BidWin[i,1]==BidPrice[z-1])
{ if c[BidWin[i,0]]== r
{ ST[BidWin[i,0]] = ST[BidWin[i,0])/(1-28)+z7+29*4+sample;

correctNB = correctNB+1;
break;

}
}
o2
if (BidWin[0,1]==0)
{

Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);

//BidWin[j,0] Rule's index
/IBidWin[j,1] Rule's
j=0;

for (int i=0; i<z i++)
if (ST[i]>0 && clil== r&& ofil==

BidPrice[i] = (int)(ST[i]*SP[i]*z8);
ST[i] = ST[i]-(ST[i]*z8);
Bidwin[j,0] = 1i;

BidWin[j,1] = BidPrice[i];

=iy
}
1 )
1 else
1 {
ST[i] = ST[i]-z7;
1 }
}
1 ,
Array.Sort(BidPrice);

for (int i=0; BidWin[i,1]>0; i++)
if (BidWin[i,1]==BidPrice[z-1])
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i{f ( c[BidWin[i,0]]== "

ST[BidWin[i,0]] = ST[BidWin[i,0]]/(1-z8)+z7+z9*3+sample;
correctNB = correctNB+1;
break;

b
i{f (Bidwin[0,1]==0)

Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);

//BidWin[j,0] Rule's index
/[BidWin[j,1] Rule's
i=0;

for (int i=0; i<z; i++)
if (ST[i]>0 && c[i]== r)

BidPrice[i] = (int)(ST[i]*SP[i]*z8);
STIi] = ST[i]-(STLi]*28);

BidWin[j,0] = 1i;
BidWin[j,1] = BidPrice[i];
j=JtL
}
1 ( )
1 else
1 {
STIi] = ST[i]-z7;
I }

}
1 ,
Array.Sort(BidPrice);
for (int i=0; BidWin[i,1]>0; i++)
if (BidWin[i,1]==BidPrice[z-1])
{
if c[BidwWin[i,0]]== r
{
ST[BidWin[i,0]] = ST[BidWin[i,0]]/(1-z8)+z7+z9*2+sample;

correctNB = correctNB+1;
break;

I

i=z
float totalST = 0;
for (int i=0; i<z; i++)

if (ST[i] <=0)
it

1
else

totalST = totalST + ST[i];

1
if (j <z2)
{

float tempTotalST = 0;

[Iparent index

int [] parent = new int[2*(z-j)], r = new int[2*(z-))];

int seed = unchecked((int)DateTime.Now.Ticks), k = 0;
random2 = new Random(seed);

for (int i=0; i<(2*(z-))); i++)

r[i] =random2.Next(unchecked((int)totalST));

Array.Sort(r);
if (totalST>0)

for (int i=0; i<z; i++)

if (STi]>0)

while (k < 2*(z-j) && tempTotalST <= r[k] && r[Kk] < (tempTotalST+STTi]))

parent[k] = i;
k = k+1;
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i

}

else

}
tempTotalST = tempTotalST+STIi];

for (int i=0; i<(2*(z-))); i++)

for (int i=0; i<z; i++)

}

/Iparent[i] = random2.Next(z);
1 Mutation;

Mutation(ref
Mutation(ref
Mutation(ref
Mutation(ref
Mutation(ref
Mutation(ref
Mutation(ref
Mutation(ref
Mutation(ref
Mutation(ref

}
Gene(parent, j);

c[i], length1,

c[i], lengthl,

c[i], lengthl,

c[i], length1,

c[i], length1,

c[i], length2,
c[i], length2,
c[i], length3,

c[i], length3,

c[i], length3,

private void button2_Click(object sender, System.EventArgs e)

RunFirst();
sample = 0;

I ST

rule

this.oleDbSelectl.CommandText = "SELECT

c, c,
this.oleDbConnection1.0pen();

c,

c,

c,

c[random1.Next(z)]);
c[random1.Next(z)]);
c[random1.Next(z)]);
c[random1.Next(z)]);
c[random1.Next(z)]);
c[random1.Next(z)]);
c[random1.Next(z)]);
c[random1.Next(z)]);
c[random1.Next(z)]);
c[random1.Next(z)]);

c, c,
ST FROM RulesSaved ORDER BY ST DESC";

this.oleReader = this.oleDbSelectl.ExecuteReader();

while (this.oleReader.Read())

i
i

this.
this.
this.
this.
this.
this.
this.
this.
this.

this

this.ST[j] = th

51~130(km/h) 5km/h

11-90(m) 5

c[j] = this.oleReader.GetInt32(0);
c[j] = this.oleReader.GetInt32(1);

16
16

c[j] = this.oleReader.GetInt32(2);
c[j] = this.oleReader.GetInt32(3);
c[j] = this.oleReader.GetInt32(4);
this.oleReader.GetInt32(5);
c[j] = this.oleReader.GetInt32(6);
c[j] = this.oleReader.GetInt32(7);
c[j] = this.oleReader.GetInt32(8);

cli] =

this.SP[j] = z5;
i=itL

}
this.oleDbConnectionl1.Close();

intj=0;
if (j<2)
{
}

I

int 1=0;

correctNB = 0;

this.oleDbSelectl.CommandText = "SELECT

this.oIeDbCoﬁnectionl.Oben();
this.oleReader = this.oleDbSelect1.ExecuteReader();
while (this.oleReader.Read())
{

1

this.
this.
this.
this.
this.
this.
this.
if (this.
if (this.
if (this.
if (this.
if (this.

if (216 == 1)

FROM averageFIoWData ORIjER BY ' "

51~130(km/h) 5km/h
1 11~90(m) 5
r = this.oleReader.GetInt32(0);
r = this.oleReader.GetInt32(1);
r = ((int)this.oleReader.GetFloat(2)-51)/z15;
r = ((int)this.oleReader.GetFloat(3)-51)/z15;
r = ((int)this.oleReader.GetFloat(4)-51)/z15;
r = ((int)this.oleReader.GetFloat(5)-11)/z15;
r = ((int)this.oleReader.GetFloat(6)-11)/z15;

r < 0){this.
r < 0){this.
r < 0){this.
r < 0){this.
r < 0){this.

r
r

===

c[j] = this.oleReader.GetInt32(9);
is.oleReader.GetFloat(10);

16
16

-0

nnon
oo
[T

94



<=0

<0

r=3

I ¢ =new int[z+1];// -
1
if ((this. r-this. r==0)
this. r=0;
o .
else if((this. r-this. r>0)
this. r=-1;
else
this. r=1,
1" ¢ = new int[z+1];// -
-1
if ((this. r-this. r)==0)
this. r=0;
Fooo .
else if ((this. r-this. r)<0)
this. r=-1;
else
this. r=1;
}
I r=0 r=1
if (System.Math.Abs(this.oleReader.GetFloat(7)) < z14)
this. r=0;
}
else if (this.oleReader.GetFloat(7) > z14)
this. r=1;
else
this. r=2;
}
this. r = this.oleReader.GetInt32(8);
this. r = this.oleReader.GetInt32(9);
if (z12==0 && 713 ==0)
this.Verify();
}
else if (z12 >0 && 713 == 0 && | < z12)
this.Verify();
else if (z12>0 && 713 >0 && | >= 2712 && | < (z12+213))
this.Verify();
else if (z12 == 0 && z13 > 0 && | >= (samplel-z13))
this.Verify();
1=1+1;
Iy .
this.oleDbConnectionl1.Close();
MessageBox.Show(" " + (correctNB/sample));
tempx=0;
tempx1=0;
tempx2=0;
tempx3=0;
tempx4=0;
}
private void Verify()
{

sample = sample + 1;
Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);
intj=0;

for (int i=0; i<z; i++)

if (ST[i]>0 && clil== r&&
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x|=0

x|=0

C[i]::

0

0

r=2

>=0

>0
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c[i]==

clil==

C[i]::

r&&

cfil==

cli]==

r&& i]== r&& clil]==
c[i]== r&& cli]l== r
BidPrice[i] = (int)(ST[i]*SP[i]*z8);
BidwWin[j,0] = i;
BidWin[j,1] = BidPrice[i];
i=i+y
}
1 ,
Array.Sort(BidPrice);
for (int i=0; BidWin[i,1]>0; i++)
if (BidWin[i,1]==BidPrice[z-1])
{
if ( c[BidWin[i,0]]== r
{
correctNB = correctNB+1;
tempx = tempx+1;
break;
}
}
}
/I8

i{f (BidWin[0,1]==0)

tempx2=tempx2+1;
Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);
i=0

for (int i=0; i<z; i++)

if (ST[i]>0 && clil]==
r&& c[i]== r&& cli]==
r&& clil== )
{
BidPrice[i] = (int)(ST[i]*SP[i]*z8);
Bidwin[j,0] = i;
BidWin[j,1] = BidPrice[i];
i=ity
}
}
1 ,
Array.Sort(BidPrice);
for (int i=0; BidWin[i,1]>0; i++)
if (BidWin[i,1]==BidPrice[z-1])
{
if ( c[BidWin[i,0]]==
{
correctNB = correctNB+1;
tempx1 = tempx1+1;
break;
}
else
{
tempx3 = tempx3+1,;
}
}
}
}
In 7

i{f (Bidwin[0,1]==0)

Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);
i=0;

for (int i=0; i<z; i++)

if (ST[i]>0 && cli]==

) r&& cli]== r&& cfi]==
r
BidPrice[i] = (int)(ST[i]*SP[i]*z8);
Bidwin[j,0] = i;
BidWin[j,1] = BidPrice[i];
i=i
}
i

Array.Sort(BiﬁPrice);

for (int i=0; BidWin[i,1]>0; i++)
if (BidWin[i,1]==BidPrice[z-1])
{ !{f ( c[BidwWin[i,0]]==
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r&& cli]==
r&& clil== r&&
n
r&& cli]==
r&& c[i]== r&&
r

cli]==
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correctNB = correctNB+1;
break;

}

}

Il 6

if (BidWin[0,1]==0)

{
Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);
j=0;
for (|nt| 0; i<z; i++)

if (ST[i]>0 && c[i]==
cli]== r&& c[i]== r&& cli]==
BidPrice[i] = (|nt)(ST[|]*SP[|]*28)
Bidwin[j,0] =
Bidwin[j,1] = BldPrlce[l],
=ity
}

}

1

Array. Sort(BldPrlce)

for (int i=0; BidWin[i,1]>0; i++)

if (BidWin[i,1]==BidPrice[z-1])
{ |{f ( c[Bidwin[i,0]]==

correctNB = correctNB+1;
break;

}
}
Il 5
if (BidWin[0,1]==0)
{

Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);

for (int i=0; i<z; i++)

if (ST[i]>0 && clil==
clil== r&& cfi]== r&& clil==

BidPrice[i] = (mt)(ST[l]*SP[l]*zS)
Bidwin[j,0] =
BidWin[j,1] = BldPrlce[l]
i=itL
}
1
Array. Sort(BldPrlce)
for (int i=0; BidWin[i,1]>0; i++)
if (BidWin[i,1]==BidPrice[z-1])
{ 2‘ ( c[BidwWin[i,0]]==

correctNB = correctNB+1;
break;

}
}
o4
if (BidWin[0,1]==0)
{

Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);

j=0;
for (|nt| 0; i<z; i++)
if (ST[|]>O && c[i]::
cli]== r&& cli]== r)
BidPrice[i] = (|nt)(ST[|]*SP[|]*28)
Bidwin[j,0] =
Bidwin[j,1] = BldPrlce[l]
i=J
}
1

Array. Sort(BldPrlce)
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cfil==

for (int i=0; BidWin[i,1]>0; i++)
if (BidWin[i,1]==BidPrice[z-1])
{ !{f ( c[BidwWin[i,0]]==

correctNB = correctNB+1;
break;

}
}

I3
i{f (BidWin[0,1]==0)

Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);
i=0;

for (int i=0; i<z; i++)

) if (ST[i]>0 && c[i]==
r
BidPrice[i] = (int)(ST[i]*SP[i]*z8);
Bidwin[j,0] = 1i;
BidWin[j,1] = BidPrice[i];
j=JtL
}
1 ,
Array.Sort(BidPrice);

for (int i=0; BidWin[i,1]>0; i++)
if (BidWin[i,1]==BidPrice[z-1])
{ |{f ( c[Bidwin[i,0]]==

correctNB = correctNB+1;
break;

}
1
2
if (BidWin[0,1]==0)
{

Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);

i=0;
for (int i=0; i<z; i++)
if (ST[i]>0 && c[i]==
BidPrice[i] = (int)(ST[i]*SP[i]*z8);
Bidwin[j,0] = 1i;
BidWin[j,1] = BidPrice[i];
j=JtL
}
}
1 ,
Array.Sort(BidPrice);

for (int i=0; BidWin[i,1]>0; i++)
if (BidWin[i,1]==BidPrice[z-1])
{ |{f ( c[Bidwin[i,0]]==

correctNB = correctNB+1;
break;

3
}
1
if (Bidwin[0,1]==0)
{

Array.Clear(BidPrice, 0, 2);
Array.Clear(BidWin, 0, z+1);

for (int i=0; i<z; i++)
if (ST[I]>0 && c[i]== 9
{ BidPrice[i] = (int)(ST[i]*SP[i]*28):
BidWin[j,0] = i;
BidWin[j,1] = BidPrice[i];
j=J+L
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r&& cli]==

N

r&& clil]==

N

n



}
}
I ,
Array.Sort(BidPrice);
for (int i=0; BidWin[i,1]>0; i++)

i{f (BidWin[i,1]==BidPrice[z-1])

if ( c[BidWin[i,0]]==
{
correctNB = correctNB+1;
break;
}
}
}
}
I
if (BidWin[0,1]==0)
f{f (this.random1.Next(3) == r

correctNB = correctNB+1;
tempx4=tempx4+1,;
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