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The report gives an overview of some results obtained for the past five years by the author
and his colleagues at the Institute of Mathematics SB RAS. It’s about developing efficient
algorithms with performance guarantees for solving such hard problems of discrete optimization
and operations research as the routing problem, the multi-index planar assignment problem,
clustering problem, facility location problem on graphs and networks, etc. Often discrete
optimization problem on a graph associated with finding a subgraph of extreme total weight.
Some of these problems are solvable in polynomial time, for example, the problem of finding
the minimum-weight spanning tree problem. Examples of intractable problems of this kind are
the traveling salesman problem and searching clique of a given size. Recently time attention
has been paid to the study of problems in which you want to find in the complete weighted
graph several edge-disjoint objects (such as a Hamiltonian cycle, substitution, cliques, spanning
trees). Some of these extended problems remain effectively solvable (eg, the problem of finding
multiple edge-disjoint spanning trees of minimum total weight). However, most of problems are
NP-hard, and because to address them is urgent to develop effitient (polynomial) algorithms
with the performance guarantees. Some examples of such algorithms are given in [1-5].

REFERENCES

1. Gimadi E.Kh. Algorithms with bounds for some hard problems of discrete optimization
and operations research. — Sbornik dokladov 9 mezhdunarodnaya konferentsiya 1Ol 2012.
Chernogoriya, Budva, 2012, M.: Torus Press, 234-237. [in Russian|

2. A.E.Baburin, E.Kh.Gimadi On the asymptotic optimality of an algorithm for solving
the mazimum m-PSP in a multi-dimensional Fuclidean space. — Proceedings of the Steklov
Institute of Mathematics — 2011. Vol.272, Ne 1, pp. 1-13.

3. 3. E.Kh. Gimadi, Yu. V. Glazkov, O. Yu. Tsidulko. A probabilistic analysis of an algorithm
for solving the three-index m-laier planar assignment problem on one-single substitutions. —
Diskretnyi Analiz i Issledovanie Operatsii. — 2012. Vol. 21, No, pp. 10-19 [in Russian|.

4. E.Kh. Gimadi, A. V. Kelmanov, A. V. Pyatkin, M. Yu. Khachai. Effective algorithms for some
problems of searching several cliques in complete undirected graph. — Trudy IMM Uro RAN. —
2014. Vol. 2, No 2. |in Russian]|

5. E.Kh. Gimadi, A.A. Kurochkin. An effective algorithm for the two-stage location problem
on a tree-like network. — Journal of Applied and Industrial Mathematics, April 2013, Vol. 7,
Issue 2, pp 177-186.

ISupported by RFBR (projects 12-01-00093, 12-01-33028 mol-a-ved), Presidium RAS (project 227) and
interdisciplinary integration project SO RAN No 7B.



