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MaxTotal

Output: consistent rotation labeling that maximizes
the sum of all active ranges

MaxMin

Output: consistent rotation labeling that maximizes
the smallest active range length
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Determining Conflicts

Conflict Lemma:

For two labels the set of conflicts consists of at most four
contiguous conflict regions.
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Determining Conflicts
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Determining Conflicts

Conflict Lemma:

For two labels the set of conflicts consists of at most four
contiguous conflict regions.

soft conflict: labels overlap

hard conflict: label overlaps anchor point

at most 8 such events per pair

conflict events: begin/end of a conflict
region (borders of labels intersect)
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Discretization Lemma

Discretization Lemma:

There is an optimal solution for MaxTotal where all active
ranges start and end at conflict events.

only for MaxTotal

Q: (naive) algorithm for finding
optimal solution?

all conflict events
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Discretization Lemma

Discretization Lemma:

There is an optimal solution for MaxTotal where all active
ranges start and end at conflict events.

only for MaxTotal

naive approach

find optimal solution:
= compute all conflict events

= per label O(n*) active
range candidates

= determine all possible
combinations

all conflict events
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Discretization Lemma

Discretization Lemma:

There is an optimal solution for MaxTotal where all active
ranges start and end at conflict events.

only for MaxTotal

naive approach

find optimal solution:
= compute all conflict events

= per label O(n*) active
range candidates

= determine all possible
combinations

all conflict events

Time Complexity?
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Computational Complexity
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Complexity

Theorem 1

MaxTotal is NP-complete
MaxMin is NP-hard
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Complexity

MaxTotal is NP-complete
MaxMin is NP-hard

Reduction from PLANAR 3-SAT:

(NP-hard: [Lichtenstein '82])
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Complexity

MaxTotal is NP-complete
MaxMin is NP-hard

variable gadget

Reduction from PLANAR 3-SAT: T1 VT3V T4
(NP-hard: [Lichtenstein '82]) —, —
xr1VTxo VX3
planar 3-Sat formula ¢ !
‘ L2 I3 4
Menge von Punkten & Labeln, K > 0: T2 V I3[V T4
@ erfiillbar & max ) ; |[Ar| > K T Va2V Ts
Menge von Punkten & Labeln, K > O: clause gadget
@ erfiillbar & minp{|AL|} > K

Andreas Gemsa Beschriftung in dynamischen Karten: Rotieren



Complexity

MaxTotal is NP-complete
MaxMin is NP-hard

variable gadget

Reduction from PLANAR 3-SAT: T1 VT3V T4
(NP-hard: [Lichtenstein '82]) —, —
xr1VTxo VX3
planar 3-Sat formula ¢ !
‘ L2 I3 4
Menge von Punkten & Labeln, K > 0: T2 V I3[V T4
@ erfiillbar & max ) ; |[Ar| > K T Va2V Ts
Menge von Punkten & Labeln, K > O: clause gadget
@ erfiillbar & minp{|AL|} > K

Unless P = NP MaxMin cannot be efficiently
approximated within a factor of 3/4.
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1 /4—-Approximation for MaxTotal

for unit squares
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1/4 Approximation of MaxTotal

use shifting technique or line stabbing
(NP-hard: [Hochbaum and Maass '85])
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1/4 Approximation of MaxTotal

Observation 1:

map

use shifting technique or line stabbing
(NP-hard: [Hochbaum and Maass '85])
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a split set of labels into two sets
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Observation 2:
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1 /4-Approximation of MaxTotal

Observation 2:

map d
if d > 2+/2 then no conflict possible
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