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Journal articles
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[1] Khazraei, A., Kötzing, T., Seidel, K., Towards a Map for Incremental Learning in the Limit from
Positive and Negative Information. In: Computability in Europe (CiE), pp. 273–284, 2021.
In order to model an efficient learning paradigm, iterative learning algorithms access data one by one, updating the current hypothesis
without regress to past data. Prior research investigating the impact of additional requirements on iterative learners left many questions
open, especially in learning from informant, where the input is binary labeled.

[2] Feldmann, M., Khazraei, A., Scheideler, C., Time- and Space-Optimal Clock Synchronization in the
Beeping Model. In: Symposium Parallelism in Algorithms and Architectures (SPAA), pp. 223–233,
2020.
We consider the clock synchronization problem in the (discrete) beeping model: Given a network of n nodes with each node having a
clock value δ(v) ∈ {0, . . . , T − 1}, the goal is to synchronize the clock values of all nodes such that they have the same value in any
round. As is standard in clock synchronization, we assume arbitrary activations for all nodes, i.e., the nodes start their protocol at
an arbitrary round (not limited to {0, . . . , T − 1}). We give an asymptotically optimal algorithm that runs in 4D + bD/bT /4cc · (T
mod 4) = O(D) rounds, where D is the diameter of the network. Once all nodes are in sync, they beep at the same round every T
rounds. The algorithm drastically improves on the O(T D)-bound of [Alistarh et al. 2013] (where T is required to be at least 4n, so
the bound is no better than O(nD)). Our algorithm is very simple as nodes only have to maintain 3 bits in addition to the dlog T e
bits needed to maintain the clock. Furthermore we investigate the complexity of self-stabilizing solutions for the clock synchronization
problem: We first show lower bounds of Ω(max{T, n}) rounds on the runtime and Ω(log(max{T, n})) bits of memory required for any
such protocol. Afterwards we present a protocol that runs in O(max{T, n}) rounds using at most O(log(max{T, n})) bits at each node,
which is asymptotically optimal with regards to both, runtime and memory requirements.

[3] Held, S., Khazraei, A., An Improved Approximation Algorithm for the Uniform Cost-Distance Steiner
Tree Problem. In: Workshop on Approximation and Online Algorithms (WAOA), pp. 189–203, 2020.
The cost-distance Steiner tree problem asks for a Steiner tree in a graph that minimizes the total cost plus a weighted sum of path
delays from the root to the sinks. We present an improved approximation for the uniform cost-distance Steiner tree problem, where the
delay of a path corresponds to the sum of edge costs along that path. Previous approaches deploy a bicriteria approximation algorithm
for the length-bounded variant that does not take the actual delay weights into account. Our algorithm modifies a similar algorithm
for the single-sink buy-at-bulk problem by Guha et al. [2009], allowing a better approximation factor for our problem. In contrast
to the bicriteria algorithms it considers delay weights explicitly. Thereby, we achieve an approximation factor of (1+ β ), where β is
the approximation factor for the Steiner tree problem. This improves the previously best known approximation factor for the uniform
cost-distance Steiner tree problem from 2:87 to 2:39. This algorithm can be extended to the problem where the ratio of edge costs to
edge delays throughout the graph is bounded from above and below. In particular, this shows that a previous inapproximability result
(Chuzhoy et al. [2008]) requires large variations between edge delays and costs. Finally, we present an important application of our new
algorithm in chip design. The cost-distance Steiner tree problem occurs as a Lagrangean subproblem when optimizing millions of Steiner
trees with mutually depending path length bounds. We show how to quickly approximate a continuous relaxation of this problem with
our new algorithm.
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