ON INTERACTIVE COMMUNICATION^3

Rudolf Ahlswede^1 , Ning Cai^1 and Zhen Zhang^2

Keywords:

communication complexity, abstract sources, hypergraph covering and coloring, worst case complexity, average degree bound.

1. 2.

Universität Bielefeld Communication Sciences Institute Fakultät für Mathematik University of Southern California Postfach 100131 Los Angeles, CA 90089–2565 33501 Bielefeld Research supported in part by Germany NSF Grant NCR–920 5265 and SFB 343, Diskrete Strukturen in der Mathematik, Bielefeld

3. The paper was presented at the IEEE International Symposium on Information Theory, Trondheim, Norway, June 27 – July 1, 1994.

Abstract

Almost two decades ago Ahlswede introduced an abstract correlated source (V ×W, S) with outputs (v, w) ∈ S ⊂ V × W , where persons P_V and P_W observe v and w , resp. More recently Orlitsky considered the minimal number C_m of bits to be transmitted in m rounds to “inform P_W about v over 1 channel”. He showed that C_2 ≤ 4C_∞ + 3 and that generally C_2 ≁ C_∞ . We give a simpler example than Zhang and Xia for C_3 ≁ C_∞ . However, for the new model “inform P_W over 2 channels” 4 rounds are optimal for this example — a result, we conjecture in general. If both, P_V and P_W , are to be informed over 2 channels about the other outcome, we determine asymptotically the complexities for all sources. In our last model “inform P_V and P_W over 1 channel” for all sources the total number T_2 of required bits is known asymptotically and T_∞ is bounded from below in terms of average degrees. There are exact results for several classes of regular sources. An attempt is made to discuss the methods of the subject systematically.