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G: Run run run!
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• :  q,  p 

• : p  q  

• : q  p  

• : 1 ≤ |p|, |q| ≤ 105, q  run  3  

•  run:  or 

3 4 2 1 5 2 1 3
run run

run
: :
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•  permutation matrix 
 

• 2  

• i  pi (i, pi)  

• run : 
5 
4 
3 
2 
1
0 1    2    3    4    5

run run

run
3 4 2 1 5
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•  permutation matrix 
 

• 2  

• i  pi (i, pi)  

• run : 
5 
4 
3 
2 
1
0 1    2    3    4    5

run run

run

2 1 3 

3 4 2 1 5
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run 
• run ( )  

•  

• pi-1 < pi > pi+1 ( )  pi-1 > pi < pi+1 ( ) 

 i 

5 
4 
3 
2 
1
0 1    2    3    4    5

i=2
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 run
• :  q  run(q) = 3 

• p  run  

• run(p) > 3  q 

  run(p) ≤ 3 
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•  p  {run(p) = 1, 2, 3} × {  run  

or } 6  

• p p, q  a  |p|+1-a (|q|+1-a) 

 

• y  

•  p 

5 
4 
3 
2 
1
0 1    2    3    4    5

5 
4 
3 
2 
1
0 1    2    3    4    5
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run(p) = 1 
• p   q  (

LIS)  |p|  Yes,  No 

• LIS  O(|q| log |q|)  (c.f. ) 

• ( ) run(q) = 3 

5 
4 
3 
2 
1
0 1    2    3    4    5

1 2 3:
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run(p) = 2 
• p q  ( )  ( )  

• p  q   q  

• run(p) = run(q) = 2  

( ) 

( ) 
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run(p) = run(q) = 2 
•  

• p 

 q  

• 1 

OK
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run(p) = run(q) = 2 
•  

• p 

 q  

• 1 

OK
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run(p) = run(q) = 2 
•  

• p 

 q  

• 1 

OK
×
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run(p) = run(q) = 2 
•  

• p 

 q  

• 1 

OK
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run(p) = run(q) = 2 
•  

• p 

 q  

• 1 

OK
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run(p) = run(q) = 2 
•  

• p 

 q  

• 1 

OK

×
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run(p) = run(q) = 2 
•  

• p 

 q  

• 1 

OK
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run(p) = run(q) = 2 
•  

• p 

 q  

• 1 

OK

Yes!



2017 Day3 2017/03/24

run(p) = run(q) = 2 
•  

• p 

 q  

•  No

 Yes

×No...
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run(p) = 3 
• p  ( ) q  ( ) 

 No 

• run(p) = 2 
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run(p) = run(q) = 3 
•  

• /
 

• p, q 

 q  No 

, OK

, NG
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run(p) = run(q) = 3 
•  

•  3 p 

 q  

• run = 2 p 

 OK
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• Run  FPT  

• Marie-Louise Bruner and Martin Lackner, 
"A Fast Algorithm for Permutation Pattern Matching 
Based on Alternating Runs," Algorithmica, 2016 

• p  run  q  runs 
 

• DP  

•  run run 

1  & DP 
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Writer 

• : 134 lines, 3171 bytes (C++) 

• : 134 lines, 3268 bytes (C++) 

• : 171 lines, 5120 bytes (C++)
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• Accept / Submission 

•  16.67% (2/12) 

• First Acceptance 

• On-site: public_latte_mcdwl (02:47) 

• On-line:  satanic0258 (01:45)


