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We developed an efficient numerical approach to simulate quantum many-bod
systems at finite temperatures by combining matrix product states and the random sampling approach.
The developed approach has advantages which are present in previous approaches. Besides, we also
found the class of random quantum states which would be easily prepared in quantum computers. The
guantum states possess enough randomness to efficiently simulate quantum many-body systems at finite

temperatures. These results have developed the techniques of simulating quantum many-body systems
at finite temperatures on classical computers, and would give useful insight to design an algorithm
for simulating quantum many-body systems at finite temperatures on quantum computers.
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