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Abstract

The semi-definite programming is a very important mathematical method with a wide range of
applications. Recent studies in the last two years have shown that the semi-definite programming
can be used to solve quantum anharmonic oscillators. In this paper, we study a quantum problem
with a general polynomial potential. We describe how to transform a quantum mechanical problem
into a semi-definite programming problem and gives numerical results. The results show that this
method can be used to solve quantum mechanical problems with a general polynomial potential.
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Figure 1. Semi-definite optimization data with different depth k in the case of
single operator withg =1
Bl Eg=1MREFERT, FERE K HFEEMICEIE

Table 1. Semi-definite optimization data for the single operator matrix of
model (16) withg =1
F 1 1 9= 1FRE(16) N BB EEMILEIE

g=1 n=1 n=2

k=6 0<E

k=7 0.870871 < E

k=8 0.870871 < E < 1.23123 2.7027 <E

k=9 1.13113 < E <1.23123 2.7027 <E
BAEH oy 7 e 1.14707 4.10552
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Figure 2. Semi-definite optimization results of the general coupling parameter
g in the case of double operator matrix
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