
Decomposition of Tiffoli Gate

Problem Show that one cannot decompose A = I7 ⊕ [−1] as a product of 4 unitary matrices

U1U2U3U4, where for each j = 1, 2, 3, 4, Uj has one of the following form:

I2 ⊗ V, P (I2 ⊗ V )P t, V ⊗ I2,

where V ∈M4 is unitary, and P = I2 ⊕
[

0 I2
I2 0

]
⊕ I2.
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