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deterministic RW (Proppt##i: rotor-router)
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EIE [K, Koga, Makino 10+]
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JEIE [Cooper & Spencer 2006]
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Cooper, Spencer
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2007

Cooper, Doerr,
Spencer, Tardos

Z'tpO—5—)L—5—
» €;,<2.29

2008

Cooper, Doerr,
Friedrich, Spencer

HIRDOKERIR EODO—5—)L—5 —
> 82 > Q(WkKT) at time T

2009

Doerr, Friedrich
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> C, <783 (LG FNA)
> C,<7.29 (EFNEH)

2012 | Kijima, Koga, BREZEERI ST 6LOO—9—)L—5—
Makino > 57E< 4mn+O(m)
{0,139 E DPropptiis
> FRE<O(d3) (JER#Dpoly log)
2012+ | Kajino et al. (&)
2012+ | Shiraga et al. (&)
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% 1 o, BT TSIP TR
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IDLA (Internal Diffusion-Limited Aggregation)

* Levine & Peres 2005
v Information Spreading

 Doerr, Friedrich, & Sauerwald 2008
 Doerr, Friedrich, Kunnemann, & Sauerwald 2009

v Hitting time, Cover time
 Friedrich & Sauerwald 2010

* Holroyd & Propp 2010+ W

EIE [Holroyd & Propp 2010+]
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v' Blanket time vs Mixing time.

v MCMCEDRRELIRIE.

v BLECE Y
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¢ =t 5 7)10O (quasi Monte Carlo)
® 14 2251 (Chaos time series)
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| 3. Functional-router model

We propose a hew deterministic process
which imitates irrational transition probabilities,

in a similar fashion to the rotor-router model.
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L, .10 211 2 ]
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Unfortunately this bound is tight.
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EROVEACEINRS, ERDweV, IERDIFZI + ICXT LT
n(w) m(n—1)
T min 1=
MERDIID, 22U, n=|V|, m=|E|,
APOBE 2 BEE, tldPOREDME, «, = min,., w(v) ET 3.
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2~ — AT —H PO
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Input: 6€(0,1) x =(xy,....xx) €ZN (IBXIZ)

Find: all s eX s.t. f(s)>0:N o0 SRDI- 3

dlinl

N (or log NODITIE) |
BU f(s) Id s O x PTHIRLIZOE %}
Bl IHOPOST —H(@EE=E)

2@ O, )
X = @_.v@@@@ 0.
H.A1BD P D BRAIP)? FL A
> < {0.0.0.0,..,255.255.255.255}
x =123.45.67.89,111.11.1.1,,123.45,67,89, 122.122.12.12...

would like to find items appearing w/ frequency more than 6=1% of N.
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I£ [Karp, Shenker, Papadimitriou ‘03]
871 T AR ZEE (CTTDICIS,
Q(|Z] log (N/|Z])) bits HUME,

(N> |Z| > 1/6 T D)

S

XEIE [Karp, Shenker, Papadimitriou ‘03]

5871 T ARRRCXT T D

O((1/6) log N) bits MIAEZMEGEEL) 7))L T X LDFTE.
(N> |Z| >>1/6 &T D)

H o(log N) bits PJLT 1 X/ P
> e.g. O(log log N) bits?
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S4L: o(log N) bits CEEMEH X S12AX—~">"N

Wz LT SHIICIS,
RigE: BEHZ FS
N (or log NDGIE)E
Input: x = (a,..,.a) exN (IBRIZ) (or log B)

NHBIELN,
Find: N o o o) O

PIVTUZ: MR LT
0. Set n:= 0. %

1. Read an input. If no more input, goto 3.
2. n++, Goto 1. O

3. Output n (as N = n).




BEE: BRUA LT

Find: N

o

Input: x = (a,..,a) exN (IBRIZ)

O

54010 o(log N) bits CESRMEHZ BIEARP—~ >N

EL
N (or log NDITRUE)E
/OVANSYAN AR

Remark

« NIEO(log N) bits C&RIZalgE
v N=1,351,127,649,213

NDITLUEO(log log N) bits CRIZOJ&E

v N~1351x1012

’_)ZifO

—__

1EEBB(=log N)DYo(log N) bitstalg CaETETE DN ? ELND T &,

FIRIFO0(log log N) bits TOJaE
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BEE: BRUZ LT

Input: x = (a,..,a) exN (IBRIZ)
o O

Find: N

SaIICIE,

N (or log NDITRUE)E
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= key point

DI T R Z LS

0. Set k:=0.
1. Read an input. If no
2. k++, w.p. 1/2k,

3. Output k (as N ~ 2K)

“w.p. 1/2K " using

kO(Iog K) bits on PTM.)

>

((Iog log N) bits
\

Thm. [Morris 78, Flajolet '85]

E[2K] ~ N+1

ecause
N ~ 1+2+4+8+16+

2D
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8 BEHZ LT
Input: x = (a,..,a) exN (IBRIZ)

Find: N o O O
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EL
N (or log NDITRUE)E
/BJANSYANAR

PIL T/ BEREIER F (IR
0. Set k:=0, I:=0.

1. Read an input. If no more input, goto 4.

2. l++, w.p. 1/2K

3. If |1==2b, k++, and set | := | w.p. (2;) 272" Goto 1.

4. Output | and k (as N ~ | *2k).

@og log N) bits

Thm. [Ogata, Yamauchi, K., Yamashita '11]

*9k] ~
E[72T ~ N, $.|“aa§@" EESE. P17 NRAIC R (i)
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1. ZLIRODBED: A B —ADPDEEH )71 T ARRAD
v O(log log N)fE1Z 5t &%

2. BEBELURRE: MG EHIXNRD D VY AER

3. BRElIRIE: 2V A7 —DDIRELIRIE



