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1 `�
9Î×Í�T�È®ß����ø|Ý agent, scaView.cpp � Ý

AtTraining()9ÍÐPÎJÍ agentº®ÝÄ�. DÄ implement Blumberg
Ý Model[?]¼@�����ø|� agent. Í�/IÎà stochastic cellular
automata(SCA) ¼ implement Í update \/þ�Ý ]P. 9Í���ø
|Ý agent º�`µ�
õE]Ý���JEy` õ �þÝÑT(`
 r÷ò, E]÷�\ì, ÷�ï¯X�OÝ�}, Q�` ×rò, �

ôº�\ì.) DÄ9Í���ø|� agent, �T�`��v «ßv
X=bÝÑTõ�ï.

Blumberg Ý model x�Aì% , Í�b°Í component. Internal
Varaible(IV) Îà¼�x/3ÏV, �|qA�!`  ìÝ growth rate,
damping rate õqAÑ3�¨Ý�
�®ßÝÅ(¼ ;� . Releasing
Mechanism(RM) Îà¼�á²3ÝÔk. Level of Interest Îà¼�x	
`�
�¨`XsßÝÅ(.
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Deterministic Cellular automata(DCA) ×��Îã Von Neumann [?, ?]
è�Ý. Í��â×Í discrete cellular space U, 4 Í/) X, Y, Q, N, õ
4 Ífunction Υ, δ, β, Ω, Í�:

1. X Î input Ý/)

2. Y Î output Ý/)

3. Q Î state Ý/)

4. N Î �Ï&Ýn; Ý/)

5. Υ X���£°Ï&8=

Q → ⊗NQ

6. δ X�	 X 
¼`�
ÕÝì×Í Q

X ×⊗NQ → Q

7. β X�� output %���� Y

⊗NQ → Y

8. Ω X�JÍ cellular automata ;�õ output � Y ÝÄ�

⊗NQ → ⊗N(Q× Y )

Stochastic cellular automata (SCA) Îã Y.C. Lee � [?] è�Ý , î¹
U, X, Q, N, Υ Ý�L, �Þ δ õ β �î^£, �§� F õ G, �.
Î
SCA, X|¬^bü�Ý;�Ä�, X| Ω µ��â3 F õ G �.

1. F: X ×⊗NQ →, Ey x, n, q, ÍD3 ×Í^£ f(x, n, q)

∀x ∈ X, ∀n ∈ N,
∑
q∈Q

f(x, n, q) = 1

2. G: ⊗NQ → Y , Ey n, y, ÍD3×Í^£ g(n, y)

∀n ∈ N,
∑
y∈Y

g(n, y) = 1
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2 algorithm �1

2.1 �lø�

Ey&ÆÝ agent Ý¢óÎD3 ln1.txt �, EyÍ�Ý agent Ý¢óÎ
D 3 vd1.txt� , 3 initialize Ý`Î , � sample.txt copy 8nÝ¢óÕ
ln1.txt �, �ny IV Ý6Í¢ó(Ey time õ money �TÝÂ, damp Ý
Â, õ growth ÝÂ) JÊà random ®ßÝ. Q¡EyNg iteration, |
!ø] °Þ sample.txt copy Õ vd1.txt, ¬ random ®ßÍ IV Ý6Í¢ó
. Q¡à Blumberg Ý model ¼E ln1.txt, vd1.txt Ý¢ó� update, àÕ
ø|W� (Ey�þÝ�TÎ×øÝ), TÎø|�@Ý. Q¡�à SCA
Ý]°¼E�
 Ý agent Ý IV � update, µ�WÝ×g iteration.

2.2 Blumberg’s Life-like Equation

TimePayÝupdate2PÎ:

TimePay = TimePay + IncreaseTime

IVº��update, update2PÎ:

IVi(t + 1) = IVi(t)× dampIVi
+ growthIVi −

#B−1∑
j=0

gainj,IVi
×Bj

LIÝUpdate2PÎ:

LIi(t + 1) = LIi(t)× dampLIi
+ growthLIi

−Bi × bRateLIi

RMÎqA&ÍRMÝ©P�X�Ý, ÍUpdate2PÎ:

Stimulust(t + 1) =Find(si(t + 1), dMini, dMaxi)·
Filter(si(t + 1)) ·Weight(si(t + 1), Opti)

RMi(t + 1) =Clamp(TemporalF ilter(t, rmi(t)), Stimulusi(t + 1),mini,maxi)
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BÎqARM, RIV, IV, LI�¼X�Ý, Í2P
:

Bi(t + 1) =Max[(LIi(t + 1) · Combine(
∑

k

RMki,

∑
j

IVj(t + 1))−
∑
m

igmi · vm(t + 1)), 0]

t¡qABX�Ý²��
¼X�±Ýmoney��W9K.

2.3 Stochastic Cellular Automata

xi
 internal variable(IV)�XETÕÝ6Ívariable.

xi = n ⇒3xi9Íp��t9random�n Í'
1. »:

x0 = 5 :

x0(0) = 1

x0(3) = 1

x0(12) = 1

x0(40) = 1

x0(50) = 1

x1 = 3:

x1(3) = 1

x1(41) = 1

x1(52) = 1

x2 = 1 :

x2(13) = 1

x3 = 4 :

x3(2) = 1

x3(40) = 1

x3(41) = 1
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x3(52) = 1

x4 = 3:

x4(2) = 1

x4(13) = 1

x4(50) = 1

x5 = 2:

x5(3) = 1

x5(50) = 1
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S(j)ÝÂÎx0(j)Õx5(j)XxWÝfunctionXX�Ý. Í function
:

S(j) =
5∑

i=0

(xi(j − 1) + xi(j) + xi(j + 1))× 4i

»:

S(0) = 1× 40

= 1

S(2) = 1× 40 + 1× 41 + 1× 43 + 1× 44 + 1× 45

= 1349

S(3) = 1× 40 + 1× 41 + 1× 43 + 1× 44 + 1× 45

= 1349

S(12) = 1× 40 + 1× 42 + 1× 44

= 273

S(40) = 1× 40 + 1× 41 + 2× 43

= 133

S(51) = 1× 40 + 1× 41 + 1× 43 + 1× 44 + 1× 45

= 1349
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EyNÍvariable iõNÍSj, A�Î��Î?Ý, µ.!� ÝR(S(j), i,
j - 1) õ R(S(j), i, j + 1)b^º'W«R(S(j), i, j)×ø, A�Î�?Ý, E
yR(S(j), i, j - 1), R(S(j), i, j), R(S(j), i, j + 1), b^ºÞÍ'
8D, 3
Í�P�, ^£Î'W1 (scaView.cpp: 130), ùÇA���Î?Ý, µ.
R(S(j), i, j - 1) õR(S(j), i, j + 1) 'W«R(S(j), i, j), u� �Î�?Ý, E
yR(S(j), i, j - 1), R(S(j), i, j), R(S(j), i, j + 1), K'W8D.
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yi(j)
Í8ET�R(S(i), i, j).

ãyi(j)map�¼ÝyiETÕ internal variable(IV)Ý6Í variable, 
 IV(t
+ 1) � IV(t) � Ý-, 3 ±0.05� , Í function 
:

diffIVi
=

∑99
j=0 yi(j)

100
∗ 0.1− 0.05
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3 ø�%

begin()
(scaView.cpp: 224-293)

@¡

generate agent(ln1.txt)
(scaView.cpp: 242-249, scaView.cpp: 137-196)
copy sample.txt to ln1.txt and random choose IV

@¡

generate agent(vd1.txt)
(scaView.cpp: 263, scaView.cpp: 137-196)
copy sample.txt to vd1.txt and random choose IV

@¡

init the environment
(scaView.cpp: 264, Model.cpp: 695-716)
copy ln1.txt and vd1.txt to memory

@¡

@
¡

@
¡
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update both outside parameter()
(scaView.cpp: 268, Model.cpp: 717-731, Model.cpp: 679-687)
àBlumbergÝmodel¼�update
updateRIV()
(Model.cpp: 681, Model.cpp: 380-385)
TimePay = TimePay + IncreaseTime

updateIV()
(Model.cpp: 682, Model.cpp: 386-399)

IVi(t + 1) = IVi(t)× dampIVi(t) + growthIVi(t)−
∑#B−1

j=0 gainj,IVi(t) ×Bj

updateLI()
(Model.cpp: 683, Model.cpp: 400-411)
LIi(t + 1) = LIi(t)× dampLIi(t) + growthLIi(t) −Bi × bRateLIi(t)

updateRM()
(Model.cpp: 684, Model.cpp: 412-476)
Stimulust(t + 1) = Find(si(t + 1), dMini, dMaxi) · Filter(si(t + 1))

·Weight(si(t + 1), Opti)
RMi(t + 1) = Clamp(TemporalF ilter(t, rmi(t)), Stimulusi(t + 1),mini,maxi)

updateB()
(Model.cpp: 685, Model.cpp: 477-622)
Bi(t + 1) = Max[(LIi(t + 1) · Combine(

∑
k RMki,

∑
j IVj(t + 1))−∑

m igmi · vm(t + 1)), 0]

Modify()
(Model.cpp: 686, Model.cpp: 623-678)

@¡
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check result()
(scaView.cpp: 276, scaView.cpp: 198-204)
check if it is a deal or if it is deadline.

@¡

update internal variable using SCA()
(scaView.cpp: 285, scaView.cpp: 207-219)
àSCAÝ]°¼update IV
InputX()
(Model.cpp: 812-866)
�ln1.txt�\ãIVÝ6ÍÂ, ¬U"W6× 100ÝX

GeneS()
(Model.cpp: 875-918)

S(j) =
∑5

i=0 (xi(j − 1) + xi(j) + xi(j + 1))× 4i

GeneY()
(Model.cpp: 921-928)
yi(j) = R(S(i), i, j)

UpdateRule()
(Model.cpp: 933-992)
EyNÍvariable iõNÍSj, A�Î��Î?Ý, µ.!�
ÝR(S(j), i, j - 1) õ R(S(j), i, j + 1)b^º'W«R(S(j), i, j)×ø,
A�Î�?Ý, EyR(S(j), i, j - 1), R(S(j), i, j), R(S(j), i, j + 1),
b^ºÞÍ'
8D.

UpdateX()
(Model.cpp: 997-1115)

diffIVi = (
∑99

j=0 yi(j), 0 ≤ i < 6)/100− 0.05
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4 �P/2P/initÂ Eï�

2P �P initÂ(��sample.txt)
Money m RIV[RIV MoneyPay].val 150

TimePay m RIV[RIV TimePay].val 0
IncreaseT ime m RIV[RIV TimePay].inc 0

IVi m IV[i].val random
dampIVi

m IV[i].damp random
growthIVi

m IV[i].growth random
LIi m LI[i].val (LII	Ï×ÍÂ)

dampLIi
m LI[i].damp (LII	ÏÞÍÂ)

growthLII
m LI[i].growth (LII	ÏëÍÂ)

RMi m RM[i].val 0
Filter m RM.findMin, m RM.findMax (RMI	t¡ËÍÂ)

Bi m B[i].val (BI	Ï×ÍÂ)
²��
 m BOut none

Find RMFind() none
Clamp, TemporalFilter RMTemporalFilterSum() none

Combine UpdateB() none
X�money�W9K Modify() none

/hline xi(j) X[i][j] none
S(j) S[i] none

R(i, j, k) R[i][j][k] none
yi(j) Y[i][j] none
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