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Abstract: We develop algebraic and Lie-algebraic tools to analyze the dyna-
mics of exponentially large quantum systems. Detecting and utilizing their in-
herent dynamical symmetries will enable us to more effectively control and pro-
gram near-term quantum computers. We present symmetry methods [J. Math.
Phys. 52(11):113510, 2011; J. Math. Phys. 56(8):081702, 2015; Phys. Rev. A
92(4):042309, 2015] which distinguish between different generated Lie algebras
without explicitly constructing them. These Lie algebras are characterized using
so-called quadratic symmetries related to the tensor power of a representation.
Our symmetry methods are also applied to variational quantum algorithms for
the maximum-cut problem.


