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This work presents an implementation of the Quantum Imaginary Time Evolution (QITE) and QLanczos al-
gorithms on a 1D infinite-size lattice. We transform the uniform matrix product state (uMPS) into a quantum
circuit and use the concept of the time-dependent variational principle (TDVP) to implement QITE. Our study
includes simulation results for the transverse-field Ising model, obtained from both quantum simulators and
actual IBM-Q devices. These quantum circuit simulation results will be compared with those from classical
tensor network TDVP algorithms. A key aspect of our approach is that the cost function, which is obtained
directly from measurements on the quantum circuits. Consequently, the results are inherently statistical dis-
tributions rather than deterministic values. We’ll analyze how the measurement methods impact the accuracy
and convergence of the QITE algorithm.
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