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1 BB84 — no eavesdropping

a) Consider a qubit for which Alice and Bob use the same basis. Show that for all possible
choices of bit value and basis, Bob will obtain the same bit value as Alice.

b) Consider a qubit for which Alice uses the Z basis and Bob uses the X basis. For each
choice of bit value that Alice might use, determine the probability that Bob gets the
same bit value. What is the overall probability that Alice and Bob agree on bit values
for this situation?
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RBE4 - with  ecavesdiopping
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2 BB84 — with eavesdropping

a) Suppose that Alice and Bob both choose to use the Z basis for a particular qubit.
Suppose that Eve chooses the same basis. For each bit values that Alice could use
determine the probabilities with which Eve will extract either 0 or 1 and the probabilities
with which Bob will extract either 0 or 1. Does this ever produce a mismatch between
Alice and Bob’s bits? Could Bob and Alice detect the presence of Eve?

b) Suppose that Alice and Bob both choose to use the Z basis for a particular qubit.
Suppose that Eve chooses the X basis. For each bit values that Alice could use determine
the probabilities with which Eve will extract either 0 or 1 and the probabilities with
which Bob will extract either O or 1. Does this ever produce a mismatch between Alice
and Bob’s bits? Could Bob and Alice detect the presence of Eve?
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