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To do more, we will need to learn about multi-qubit operations!
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Conditionals in Superposition

Better Together . .
Let’s think about what this means.

Conventional

Comeliftoms What are the possible states for a pair of bits?
Quuzntiv Possible States: |00), [01), [10) and |11).

Conditionals
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= The controlled-NOT gate gets applied to each possible state, as if
- allfour computations were happening at once!

|00) — |00) |01) — |O1) [10) — [11) |11)+— |10)
This effect can be used to perform many calculations at once!

However... We must perform a measurement to get an answer...
So, we only get one answer as the state collapses.
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Swapping Things Up

Better Together

Time to Help Alice and Bob Again

p— Bob has an apple and Alice doesn’t have any apples. Bob decides
S to give Alice an apple to make up for insulting her. Can we make a
Conitionals gate to do this?

Multi-Qubit .
ZXCalculus The SWAP gate swaps the values of two bits.

f,f{ffﬁﬁflésubn @ Bob has an apple and Alice doesn’t have any apple.

Gates

o After swapping, Bob won’t have an apple and Alice will have
an apple.

In case of qubits, swap gate works as follows:
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Rules of Swap Gate
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