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Abstract

WwWe present a brief overview of quantum uncertainty relations beginning from
Heisenberg, Robertson-Schrodinger and other variance-based relations such as the sum
uncertainty relation. An immediate connection is established with the Einstein-Podolsky-
Rosen paradox, setting the stage for demonstration of guantum nonlocality in the form
of EPR-Schrodinger steering. We next discuss entropic and fine-grained uncertainty
relations and show how fine-graining leads to an optimal bound of uncertainty In the
presence of quantum memory, as well as tighter secure key rates in both discrete and
continuous variable quantum key distribution. We finally consider manifestations of
uncertainty relations in the incompatibility of quantum measurements and guantum
contextuality, revealing a clear quantum-over-classical advantage in communication
tasks even without the presence of entanglement.
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