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Ex1.728 21X DO LR 2 7))V CHETELYT 76T 5.

X1 =21 /8'Xt—28/8'Xt3
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Ex1.#1LE7 )V (Bak-Tang-Wiesenfeld sandpile model, %3EkK wikipedia V)
The iteration rules for the 2D model are as follows:
Starting with a flat surface z(x,y) = O for all x and y:



Add a grain of sand: randomly chosing a site
Z(x,y)=z(x,y)+1
And avalanche if z(x,y) > zc:
Z(x,y)=z(x,y)-4
Z(x+1,y)=Z(x+1,y)+1
Z(x-1,y)= Z(x-1,y)+1
Z(x,y+1)=Z(x,y+1)+1
Z(x,y-1)=Z(x,y-1)+1

This system is interesting in that it is attracted to its critical state, at which point the correlation
length of the system and the correlation time of the system go to infinity, without any fine tuning of a
system parameter. This contrasts with earlier examples of critical phenomena, such as the phase
transitions between solid and liquid, or liquid and gas, where the critical point can only be reached
by precise tuning (usually of temperature). Hence, in the sandpile model we can say that the
criticality is self-organized.
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Ex1.54 7% —A(Conway's Game of Life)l& 1970 FEIZA FVADF#H Y3y - ih—h-av x4 (John
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L —yav’ir—AhThb, ﬁ%@&ﬂr‘)le%@@ﬁ@ ALEEEL DD 780, N XD EZEEF>TWS (wikipedia
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ETWBEJILZE. FEATWSEIIVIZOTERT.

PREFRDZTEDINE—2V DB, E E E E

Ex2. HAHET IV
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http://ja.wikipedia.org/wiki/1970%E5%B9%B4




