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We want to measure the qubits at positions 1 and 2. We use the bilinear
relations of the tensor product to rewrite this state in the more convenient,
but equivalent, form
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Suppose that Alice measures the qubits at positions 2 and 1. If she observes
x2 and x1, respectively, and informs Bob to apply Z

x2X
x1 , then after applying

Bob’s correction operations, we get
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We note that Alice’s n most significant qubits, and Bob’s least significant
qubit are in the state (3.3), and that these qubits are not entangled with the
qubits at positions 1 and 2.

We can summarize our findings as follows: If Alice wants to communi-
cate the state of n + 1 quantum bits, then she can do that by applying the
teleportation protocol n+ 1 times. If the system is initially in the state
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then after applying 2n+2 gate operations and 2n+2 measurements on Alice’s
side, and up to 2n+ 2 operations on Bob’s side, they manage to transfer the
state (3.3) to Bob.

Remark. Note that the protocol simply communicates quantum states,
and it does not teleport matter. You find many exaggerated conclusions in
publications about teleportation – watching episodes of Star Trek seems to
have side effects.

§2 Deutsch’s Problem

Suppose that you are given a black box that contains an implementation
of a boolean function f : F2 → F2. Your task is to determine the parity


