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1. COPS & ROBBER
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Map : Planar graph, Grid, Cylinder, -
Movement : Fast—Robber, Lazy—Cop, -

Time : Turn—based / Concurrent movement, ***
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2—2. Type of Graphs
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2—2. Type of Graphs
- N—Cop Win
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2—3. Pittall & Dominating Vertex
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2—3. Pittall & Dominating Vertex
 Pitfall

Dominating Vertices
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2-4. Aigner & Fromme’s Theorem
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- I = Planar Graphﬂ] gofj A C(G) = 3
- Aigner, Fromme, 1984
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3. Tree of C&R Problem

Nowakowski, Winkler, 1983
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Aigner, Fromme, 1984
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Cop Number Meyniel’'s Conjecture Variants
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3—1. Cop Number Problem

- Directed Graphol| 4] Exp—complete
- Goldstein & Reingold, 1995

- 2] 5 o|5}e] DegreeE 7}& Maximal Planar Graphel o 3}
A CG) =2
- Maximal Planar Graph :Edge’} 3712 7% Planar Graph”} oty A == A
- Maurer, et al., 2010
- B E T ZoA Exp—complete
- Kinnersley, 2014
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3—2. Meyniel's Conjucture

= n—node connected Graphol| 4] C(G) = O(sqrt(n))
- Meyniel, 1985

Meyniel's Conjecture [85]: For any n-node connected graph G, cn(G) = O(y/n)

cn
dominating set < k < k [folklore]
treewidth < t < f/2 +1 [Joret, Kaminski, Theis 09]
chordality < k < k [Kosowski,Li,Nisse,Suchan 12]
genus < g < L%gj + 3 | (conjecture < g + 3) [Schréder, 01]
H-minor free < |E(H)| [Andreae, 86]
degeneracy < d <d [Lu,Peng 12]
diameter 2 O(+/n) —
bipartite diameter 3 O(/n) —
Erdos-Rényi graphs O(«\/ﬁ) [Bollobas et al. 08] [Luczak, Pralat 10]
Power law O(\/E) [Bonato,Pralat,Wang 07]
A long story not finished yet...
@ cn(G) = O(m) [Frankl 1987]
o cn(G) = O( Iog n) [Chiniforooshan 2008]
@ on(G) = (m) [Scott, Sudakov 11, Lu,Peng 12]
n 1—e
note that A=) Vs >n for any e > 0

Dept. Computer Science & Engineering, Pusan National University



Algorithm & Data Engineering Lab.

3—-3. Variants
- Fast Robber

- &I s(F2] A4) = Robber”l &2]0]= 2%

- Fomin, et al., 2010

- Fast robbere] & 12| NP-hard

- cliquewidth grapholl A &= & =71 = WY ¢ Polynomial
- Planar graphol| A A2 9] At X,

- Lazy Cop

- QFH o oF W o] Bt o] 57

- Sullivan, et al., 2017

- Capture Time
- 3—cop win planar graphol] tjsl] 524 X|7H(Capture time) <= 2n.
- Tan et al., 2017

° etcoo.

Dept. Computer Science & Engineering, Pusan National University



