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Reversible Addition?

If an addition operation returns
one of the input values (x) as part of
the output - Is it reversible?

SUM(x,y)=(x,x+Yy)

inputs

outputs

When both tnputs known, it works Like this:
SUM(7,4)=(7,7+4)=(7,11)

inputs

outputs

What if Yy is unldnown?
SUM(3,y)=(3,8)

Can we reverse the
operation to find y?

We subtract to find Y

The answer is y = s!

y=8-3=5

Knowing one
of the Unputs

makes the
operakioh
reversible!

This is true of ALL
quan&um operol:i.ons.
They are reversible
because information
is Preserved!
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Quankum OperaELons

MUST be reversible!
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Quantum opero&iov\s
are not allowed to
lose nformation,
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input | output

X y|x y

[0) [0)]10) |0)
[0) 11)]10) |1)
[1) 10)[11) 1)
[1) 11)[11) |0)

Control bik (x)
NO CHANGE!
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Target bit (y)
The control bit (x)

determines if the
target bit is flimaed
or skajs the same.
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Some things are
NOT reversible

I didnt want
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Using C-NOT
& reversing it!

If we khow the inpul values,
the C-NOT bruth table can be used
to determine the outputs,

C-NOT(10), [1))=(10), 1))
input

output

We can also reverse the opera&ioh!

If we know the outpul, we can use
the truth table to determine the

i.hpu.&.

Now Y0U Erj!

First, 9o forward:
C-NOT(I1),10n=(__),(1__

Now reverse the or:emkiov\:
C-NOT(|__), I__N=(10),|1))

input

input

output

output
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Mabkh Operations:
SOME are reversible

Negation is reversible,
Given a number: n=5

We can negate the value: n=-5
Then reverse the cFero&iow n=>5

We return to the original value!

Addition is NOT reversible!

Given only a sum, its impossible to
determine the addends,
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For a sum of 8:

1+7=8
[ information! 2+6=8
3+5=8
OOQC“C;) 4+ 4=8
L)
P
A=) 7+7=8
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For more

Quankum Comiu&hg
Zines visit:

h&EFs://wm‘ePiqc.cs.w:hicago.eo\u/resources/
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