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On a Quantum In-Place Ripple-Carry Addition with Lower Depth

Shintaro Shibata*, Tetsuo Yokoyama (Nanzan University)
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Fig. 1: Quantum addition circuits with width four.
Table 1: Comparison of circuits.
Ev b Draper ftt [1] (n > 7) Vedral ffl [2] (n > 3) RETFIL (n>2)
# Hyazb 7= HwE ancillae TIFAY || BFIAL | P8 | ¥E | ancillae | TIFAY || BPFIAL | 7= M| %X | ancillae | TIF1 ¥
1 6 2 2 0 0 14 6 6 1 0 6 2 2 0 0
2 23 8 6 1 0 38 14 13 2 0 23 7 6 0 1
3 46 18 10 2 0 62 22 20 3 0 40 12 9 0 2
4 102 34 18 4 0 86 30 24 4 0 57 17 12 0 3
n 56n — o(logn) | 10n —o(logn) | O(logn) | 2n — o(logn) 0 24n — 10 8n—2 | 4n+8 n 0 17n — 11 5n—3 3n 0 n—1
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(b) Feynman gate.

Fig. 2: Basic gates and a half adder.
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