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We review here the key update rules for performing stabilizer /Clifford operators on quantum data encrypted
with the quantum one-time pad [Got98].

Xfa,isz.i|¢> c fai < fai

Figure 15: Protocol for measurement on the it" wire: Simply perform the measurement. The
resulting bit, ¢, can be decrypted by applying Xf«i (The key fv,i is no longer relevant).

|0> 7)()(020'0) fa,i 0, fb,'i <0

Figure 16: Protocol for auxiliary qubit preparation on a new wire, ¢: Initialize a new wire labelled
X; and new key-polynomials f; o = fp; = 0.

XJaizFoi ) XlaiZfoiX ) fai 4 fais  Soi < foi

Figure 17: Protocol for an X-gate on the i" wire: Simply apply the X-gate.

XJaizfoilyp) XJaiZloiZ|p)  fai < fair  Soi < foi

Figure 18: Protocol for a Z-gate on the i*" wire: Simply apply the Z-gate.

XlaizFoi|yp) XPoizlaiH|yp)  fai < foir  foi < fai

Figure 19: Protocol for an H-gate on the i*® wire: Apply the gate and swap the key-polynomials

37

XJwizhilp) ——{ Pl XIeiZhi®leiPly))  fai = fais  foi 4 foi® fai

Figure 20: Protocol for a P-gate on the i*" wire: Apply the gate and update Soi-

(Xfa,isz,i ®Xfa,jsz,j)|w> X

(xfa,isz,,eafb,j ® XJai®a,i 7055 )CNOT (|1)))
X;

Jai < fais  foi < foi® foj,

faj < fai® faj,  foj < fo;

Figure 21: Protocol for a CNOT-gate with control wire ¢ and target wire j: Apply the gate and
andata £ and £



