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1. MeToau Ta aJrOpuTMU PO3B' SI3yBaHHS 337124 CUHTE3y MEPEX 3i CKIJIaIHOIO0 CTPYKTYPOIO
2. Methods and algorithms for solving problems of design network with complex structure
Pedepar:

1. Incepranist NpucBsYeHa 3aladaM CUHTE3y MEPEeX 3 Pi3HMMU OOMEKEHHSIMU Ha IIPOEKTOBaHil Mepexi. ¥

TepMiHax i3oMmop@dismy rpagdis 3¢popMyIbOBaHa 3arajbHa 3a/ia4a CUHTE3Yy HaliHUX MepeX. Po3pobsieHnii cTporo

[OJIiHOMIaJIbHUM aJITOPUTM JJ1s PilleHHS 3aa4i 3HaXOAPKEHHS Pi3HUX NUIAXIB MK JIJKEPEJIOM i CTOKOM IIPU BUXOZ] 3

Jlally OIMHUYHOrO pedpa Mepeski. 3alIporoHOBaHO METO/, 17151 3HaXO KeHHsI TOYHOTO pillleHHs OLiHHUX 33434 [J1s
3arajibHOI 3aa4i po3MilleHHS. JIoBEIEHO, IO iCHYE LJI0YNCEIbHE ONTMMAaJIbHE PillleHHS 3a4a4i aTaKu [JId

rineprpadis, a TAKOX MOJIiHOMiaJIbHa PO3B'SI3HICTb 33[1a4i aTaKX IJIs1 MEPEXi 31 3BAKEHMMH BEPIIMHAMM.

3anpornoHOBaHUI CTPOTO MOJIiHOMIaIbHUI arOPUTM PillleHHSI HAMIIPOCTIIIO] 6araToeTanHoi 3a1a4i po3MilneHHs Ha

IepeBorofi6bHoi Mepexi. [JoBeJeHo NoJliHOMiabHy pO3B'sI3HICTb 3a/1a4i CUHTE3y MepPEeXi sIKi He CIiBIaAaloTh,
LIMKJIaMU Ha OPi€HTOBaHil MePEeXi y BUIIAIKY, KOJIM Pi3HUIS Bar AOBIJIBHOTO pebpa IBOJO0JIBHOrO rpada MoKHa
IIPE/ICTABUTH SIK ajire6paiyHy CyMy Bar KiHLIEBUX 10ro BepUIKH. AITOPUTMU 3HAXOIPKEHHS pillleHb psiny 3a4ad,

POBIJVISIHYTUX Y pO0OTi, 6yJiv BUKOPYCTaHi IIPU pillleHHi peayibHUX 3a1ay4. Kilo4oBi cj10Ba: CUHTE3 Mepex,



isomop@dism rpadis, rineprpad, cyomoaynaspHa QyHKIis, I0JiMaTPOifl, CTPOTO NMOJiHOMiaJIbHi aITOPUTMH.

2. This thesis focuses on the network design problems under condition that an optimal network must survive with
respect to failures of edges of any subgraph which is isomorphic to a given another graph. When the terminals
nodes set contains two nodes and the network must be survive with respect to failures of any its edge, the
obtained problem is solved by a polynomial time algorithm. We describe a special dual simplex - based methods for
finding an optimal solution to the - relaxation of the general location problem. We propose effective algorithms to
compute a lower and an upper bounds for the two connected Steiner problem and for the general location
problem and for the problems of design networks with several edge disjoint paths between every pair of terminal
nodes and for the problems of design networks with given node connectivity requirements. These algorithms were
implemented to solve a real large problems. The relaxation of attack problem on a hypergraphs has an integral
optimal solution,and when the hypergraph is defined by the vertices set of some single graph, an optimal solution
to this problem can be found by polynomial time algorithm. We propose a polynomial time algorithm to solve the
multilevel location problem on a tree like networks. We prove that the problem of finding edge and vertex disjoint
cycles with a minimum total cost on a directed networks is reduced to the problem of finding two edge disjoint
perfect matching on a complete bipartite graph whose edges have two weights. When the difference between two
weights of any edge is expressed as a sum of nodes potentials which are end nodes of this edge, the problem is
reduced to the Minimum Cost Flow Problem. Keywords: design networks, isomorphic of graphs, hypergraph,
submoduar functions, strong polynomial algorithms, polymatroid.
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