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Deterministic Multi-Channel 
Information Exchange 

Unique Subset 

Channel 3 

Example: 3 channels 

Channel 1 Send k times 

{1,3} 
O( k ) 

n:= # nodes 
k:= # information 
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Deterministic Multi-Channel 
Information Exchange 

O( k ) 

Send on channel “new name” ∈ 1, … ,𝑛𝑛 
1
2𝑘𝑘 . Send on channel “new name” ∈ 1, … ,𝑛𝑛 

1
2𝑘𝑘 . 

Range of k [1, log n] (log n , 
 log n loglog n) 

[log n loglog n , 
n- log n) 

[n – log n, n] 

Upper bound 
On channels O(𝑛𝑛log 𝑘𝑘

𝑘𝑘 ) O(𝑙𝑙𝑙𝑙𝑙𝑙1+𝑝𝑝(𝑛𝑛)) O(log (𝑛𝑛/𝑘𝑘)) 1 
Lower bound 
On channels Ω(𝑛𝑛 

1
𝑘𝑘) Ω( log 𝑛𝑛

log log 𝑛𝑛
) Ω(log  (𝑛𝑛)) 1 
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n O(𝑛𝑛 
1
2𝑘𝑘) 

Original 
 names 

New names 
of reporters 

O(𝑛𝑛log 𝑘𝑘
𝑘𝑘 ) channels 
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Deterministic Multi-Channel 
Information Exchange 

    in Summary … Detect / Disseminate Information! 

 

101 Mhz 
117 Mhz 
132 Mhz 
     … 

𝜣𝜣(𝒌𝒌) 
{1,3} 

7 

6 

5 

4 

3 

2 

1 1 

1 

1 

2 

1 

2 

2 

2 

V

W

X 

Range of k [1, log n] (log n , 
 log n loglog n) 

[log n loglog n , 
n- log n) 

[n – log n, n] 

Upper bound 
On channels O(𝑛𝑛log 𝑘𝑘

𝑘𝑘 ) O(𝑙𝑙𝑙𝑙𝑙𝑙1+𝑝𝑝(𝑛𝑛)) O(log (𝑛𝑛/𝑘𝑘)) 1 
Lower bound 
On channels Ω(𝑛𝑛 

1
𝑘𝑘) Ω( log 𝑛𝑛

log log 𝑛𝑛
) Ω(log  (𝑛𝑛)) 1 
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Stephan Holzer - ETH Zürich 
Thomas Locher - ABB Switzerland 

Yvonne Anne Pignolet - ABB Switzerland 
Roger Wattenhofer - ETH Zürich 

Thank You! 
Questions & Comments? 
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