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Abstract: Spurred by recent technical advances that have brought us closer to integra�ng many qubits, 
quantum technologies promise to revolu�onize computa�on and communica�on. The applica�ons 
that capitalize on quantum compu�ng's superior power are vast: quantum communica�ons (with 
quantum key distribu�on as the only protocol that guarantees uncondi�onally secure key growth and 
quantum teleporta�on as the driving force of the future quantum internet), quantum algorithms 
(providing polynomial solu�ons to NP problems in classical computa�on), quantum simula�on (with 
accurate molecular quantum dynamics delivering a massive boost in fields such as drug design), and 
quantum sensors (offering support for gravimetry, seismology, and civil engineering). This talk will 
present the specificity of quantum computa�on and stress what makes it more powerful than classical 
computa�on, par�cularly in algorithms; at the same �me, it will present the technological limita�ons 
that call for hybrid classical-quantum solu�ons. The primary approach in designing such hybrid 
algorithms is to bring a quantum op�miza�on or speedup to a classical method. This presenta�on 
argues for a different strategy, namely the classical op�miza�on of a quantum algorithm, and illustrates 
this concept with an applica�on of Grover's algorithm. 
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