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P4 No.s. E(Ey, Ey) P4 No. 5. E(Ey, Ey) P4 No. 5. E(Ey, Ey)
1 11, 1) 18 13, 1) 35 3(4,3)
2 2(2,2) 19 3(3,3) 36 3(4,3)
3 11, 1) 20 33,2) 37 2(2,2)
4 2(2,2) 21 2(3,2) 38 3(4,3)
5 2(2,2) 22 2(2,2) 39 3(4,3)
6 2(2,2) 23 3(4,3) 40 3(4,3)
7 2(2,2) 24 3(3,3) 41 3(3,3)
8 11, 1) 25 2(2,2) 42 3(4,3)
9 33,2) 26 3(3,3) 43 3(4,3)
10 2.8485(3,2) 27 2(2,2) 44 3.7796(4, 3)
11 33,2) 28 2(2,2) 45 3(4,3)
12 2(3,2) 29 3(4,3) 46 3.7318
13 3(4,3) 30 2(2,2) 47 3.6301(4, 3)
14 3(3,3) 31 2(2,2) 48 3.8009(4, 3)
15 3(3,3) 32 2(2,2) 49 3.7539(4, 3)
16 3(3,3) 33 3(3,3) — —
17 3(3,3) 34 3(3,3) — —
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Abstract
Graph states are multipartite entangled states that correspond to mathematical graphs, where the vertices of the graph now play
the role of quantum multilevel systems and edges represent interactions of the systems. Graph states are the basis of quantum error
correction and one-way quantum computer. We systematically study the entanglement of non-binary graph states. Using iterative
algorithm and entanglement bounds, we calculate the entanglement of all the ternary graph states up to nine vertices and parts of
quaternary and quinary graph states modulo local unitary transformations and graph isomorphisms. The entanglement measure can
be the geometric measure, the measure of relative entropy of entanglement or the measure of logarithmic robustness. We classify the

graph states according to the entanglement values obtained. The closest product states obtained in the calculations are studied.

Keywords: entanglement, nonbinary graph state, iterative algorithm
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