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1 Database oracles

Consider a database whose oracle functions are given, in terms of functions mapping multiple

bits to a single bit, as below. For each determine the size of the database, list the possible
database entries and find a marked item.
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g) If you were given one of these, how many oracle queries are needed to locate the marked
item with certainty?

h) If you were given one of these, and each is equally, likely, how many oracle queries do
you need on average to locate the marked item?
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2 Search oracle

Consider the oracle function
f(xz, Ty, :Eg) = 292129 D T2xp D T1X0 D Xo-
and the corresponding oracle unitary operator defined via

Uy la)g = (1)@ |2}y

For the given function determine the effect of the oracle on all basis states [0} ;, [1)4,12)4,13) gy - - -
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