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Abstract. Factorizing large biprime integer numbers[1][2] using quantum computers illuminates
quantum-advantage[3][4] over classical computers. Finding the prime factors on classical computers
would require sub-exponential[16] time period, however due to optimization its done in polynomial
time[8] using quantum computers[6][7]. Our work is based on generalized Grover’s algorithm, by
Liu[9] and Shor’s algorithm[10][11][12]. We have compared time-complexity of factorization on
various quantum computers, the shortfalls in Shor’s algorithm and experimentally factorized
12794893 using IBM’s 5 and 15 qubit quantum processors utilizing phase-matching property[13],
becoming the largest number being factorized on a quantum computer.
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