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QIO Examples

qPlus :: QIO Qbit
qPlus = do qb «— q0
applyU (uhad gb)

return qb

share :: Qbit — QIO Qbit
share ga = do qb «— q0
applyU (cond ga (Aa — if a then (unot ¢b)
else (mempty)))

return qb

bell :: QIO (Qbit, Qbit)
bell = do qa «— qPlus
qb < share qa

return (qa, gb)
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u :: (Bool — Bool) — Qbit — Qbit — U
u fxy=condz (Ab— if f b then unot y else mempty)
deutsch :: (Bool — Bool) — QIO Bool
deutsch f = do z <+ qPlus
y «— qgMinus
applyU (u f x y)
applyU (uhad x)
b — measQ x

return b
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But this can seemingly be corrected

Oin —

a/—

b_

Adder

— a

— a + b("‘ozn)

Oout
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ulet

adder :: [ Qbit] — | Qbit] — Qbit — U

newtype QInt = QInt | Qbit|

adder :: QInt — QInt — Qbit — U
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instance ()data Bool ()bit where
mk() = mkQbit
meas() = measQbit
letU b xu = ulet b xu
cond() q br = cond q br
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We can already create the H®' with the available
single qubit rotations, but we need to implement the

(inverse) Quantum Fourier Transform, and a means of
modular exponentiation.
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cond@ :: qa — (a — U) = U
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Modular Exponentiation

modExp :: Int — Int — QInt — QInt — U

modEzp n a x o = ...
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