
Fault-Tolerant Distance Labeling  
for Planar Graphs

Aviv Bar-Natan,  
Panagiotis Charalampopoulos,  

Paweł Gawrychowski,  
Shay Mozes,  

Oren Weimann

Oren Weimann
Slides by Aviv Bar-Natan



Distance Labeling 



Distance Labeling 



Distance Labeling 



Distance Labeling 



Distance Labeling 



Distance Labeling 



Distance Labeling 



Distance Labeling 



Some Results



Some Results
• General graphs: 
      [Gavoille et al. SODA ‘01] 



Some Results
• General graphs: 
      [Gavoille et al. SODA ‘01] 



Some Results
• General graphs: 
      [Gavoille et al. SODA ‘01] 



Some Results
• General graphs: 
      [Gavoille et al. SODA ‘01] 



Some Results
• General graphs: 
      [Gavoille et al. SODA ‘01] 



Some Results
• General graphs: 
      [Gavoille et al. SODA ‘01] 



Some Results

• Planar graphs: 
     [Gavoille et al. SODA ‘01]  

 

• General graphs: 
      [Gavoille et al. SODA ‘01] 



Some Results

• Planar graphs: 
     [Gavoille et al. SODA ‘01]  

 

• General graphs: 
      [Gavoille et al. SODA ‘01] 



Some Results

• Planar graphs: 
     [Gavoille et al. SODA ‘01]  

 

• General graphs: 
      [Gavoille et al. SODA ‘01] 



Some Results

• Planar graphs: 
     [Gavoille et al. SODA ‘01]  

 

• Planar graphs           -approximation: 
     [Thorup 2004]

• General graphs: 
      [Gavoille et al. SODA ‘01] 



Small Separator



Small Separator



Small Separator



Small Separator



Small Separator
Recursion…



Small Separator
Recursion…



Recursion…

Small Separator































Fault-Tolerant Setting



Fault-Tolerant Setting



Fault-Tolerant Setting



Fault-Tolerant Setting



Fault-Tolerant Setting



Our result



Recursive decomposition tree



Recursive decomposition tree



Recursive decomposition tree



Recursive decomposition tree



Recursive decomposition tree



Recursive decomposition tree



Recursive decomposition tree



   r-division



   r-division



   r-division



   r-division



   r-division



Fault tolerant distance labels

























































Case 2:



Case 2:



Case 2:



Case 2:



Case 2:



Case 2:



Case 2:



Case 2:



Case 2:



Case 2:



   ‘s label in case 2:



   ‘s label in case 2:



   ‘s label in case 2:



Case 3:



Case 3:



Case 3:



Case 3:



Case 3:



Case 3:



Last case:



Last case:



Last case:



Last case:



Last case:













More carefully…



More carefully…



More carefully…



More carefully…



More carefully…



More carefully…



More carefully…



More carefully…



More carefully…



More carefully…



More carefully…



More carefully…



Open problems



• Non-trivial (sublinear) labeling in the case of 2 faults?

Open problems



• Non-trivial (sublinear) labeling in the case of 2 faults?

Current label stores the entire graph!

Open problems



• Non-trivial (sublinear) labeling in the case of 2 faults?

Current label stores the entire graph!

Open problems

• Lower bounds for fault tolerant setting?  
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