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times; it does not require two individual executions to produce the same
sample.

In the interpretation proposed by the author, quantum uncertainty
originates in an internal property of spacetime: to establish what we know
and what we do not know, we must place ourselves at a point on the
timeline, 𝑡 = 𝑡0 . Measurement establishes that reference point and makes
known the result that remained unknown before it. The author's
UNIHOLOG framework explains this relationship through the function
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𝑓(𝑡), understood as an internal function of spacetime: from the reference
𝑡 = 𝑡0  it distinguishes what is defined for 𝑡 < 𝑡0  from what is still undefined
for 𝑡 > 𝑡0 . Here, “undefined” refers to the knowledge available, not to the
physical nonexistence of the past or the future. In this interpretation, time
does not disappear through living it: placing oneself at 𝑡 = 𝑡0  fixes the
reference for knowledge and measurement; it does not eliminate the other
points on the timeline. This is the temporal idea that guides the
construction of V and its comparison with Q; it does not identify lack of
knowledge with the nonexistence of a physical state.

In V, @  indicates an individual result that is unknown and unread before
measurement. The connections and relationships between units can be
known without reading their results. A specified preparation, for example
an auxiliary initialized to zero, must not be confused with an intermediate
readout.

The final joint readout takes place at 𝑡 = 𝑡0 . Each recorded binary result
belongs to {0, 1}. @  is not a third physical value. The description of a rule
and the executable connection of that rule are distinct stages of
construction, which this document identifies.

The images are included from the relative directory ./img/ , equivalent
to .\img . The formulas use only single-dollar delimiters for inline
mathematics and double-dollar delimiters for block mathematics. This
annex does not replace the main document
EN_52_Maquina_V_UNIHOLOG.pdf.



1. Temporal parallelism of measurement

The top row represents Q; the bottom row, the proposed construction of V.
In V, internal values are not queried during execution. The symbol @
represents the result that is still unknown, not the absence of a physical
state. Measurement at 𝑡 = 𝑡0  records a binary output:

𝑀𝑄 (𝑡0 ) ∈ {0, 1}, 𝑀𝑉 (𝑡0 ) ∈ {0, 1} .

The drawing expresses the temporal parallelism of preparation, operations
without intermediate measurements and final readout. It does not
represent an answer computed beforehand and hidden. Agreement
between the results and distributions of both realizations must be checked
by protocol; it does not follow solely from the lack of knowledge before
measurement.



2. Q1-V1 overview

The plate places Q above and V below. It aligns preparation, operations
and final measurement to distinguish the architecture from the task
performed. Gates can establish relationships without revealing individual
results. It is a conceptual overview: the details of the Deutsch protocol are
developed in the main document; they are not specified by all the generic
gates in the drawing.

That protocol uses the reversible oracle

(𝑥, 𝑦)⟼(𝑥, 𝑦⊕ 𝑓(𝑥)) .

The register is prepared with 𝑥 = 0 and 𝑦 = 1; H is applied to both units,
then the oracle and finally H to the first. In Q, the ideal readout of the first
unit distinguishes constant functions from balanced ones. The
construction of V1 must link these operations to its final readout.



3. Q2-V2 overview

Q2 and V2 are organized to study the period of the modular function with
the same known parameters 𝑁 and 𝑎, where gcd (𝑎,𝑁) = 1. The control
register receives H, controls the modular multiplications and passes
through the inverse Fourier transform before measurement. The work
register is prepared in one and the control in zero.

𝑚 = ⌈log2 𝑁⌉, 𝑞 = 2𝑚 .

The binary readout 𝑐 allows 𝑐 / 2𝑞  to be formed and a period to be proposed
using continued fractions. The candidate is verified modularly before
obtaining possible factors. A single readout does not guarantee that factors
will be obtained.



4. Q3-V3 overview

The plate represents the project's local family of layered circuits. The
preparation, angles and connections are fixed before execution. The layers
combine H, rotations and CZ, alternating the connected pairs. The
illustrated circuit is not identified with an original Willow instance.

The final readout of a register of 𝑛 units delivers a binary word

𝑏 = (𝑏0 , …, 𝑏𝑛 − 1 ), 𝑏𝑗 ∈ {0, 1} .

The responses of the same prepared circuit are compared, without
requiring equality between two words obtained in different executions.



5. X and NOT inverter

With an input whose result is unknown, inversion is defined without
reading that result. X exchanges the two basis vectors; NOT complements
the binary value. A known basis input may allow the output to be
predicted: lack of knowledge is the condition of the illustrated case, not a
universal property of every preparation.

𝑋 | 0⟩ = | 1⟩, 𝑋 | 1⟩ = | 0⟩, 𝑏′ = 1 − 𝑏 .

The construction of V keeps individual readout blocked until 𝑡 = 𝑡0 .



6. Toffoli: three inputs and three outputs

Toffoli preserves both controls and complements the third value only when
both controls equal one. It is not an AND that eliminates its inputs. The
comparison preserves the three inputs and three outputs:

(𝑎, 𝑏, 𝑐)⟼(𝑎, 𝑏, 𝑐′ ), 𝑐′ = 𝑐 ⊕ (𝑎 ∧ 𝑏) .

In V, AND forms an intermediate signal and XOR combines it with 𝑐,
without reading that signal during the operation. The table in the plate
expresses the binary rule, not observations of an execution in progress.



7. Toffoli construction

In Q, the plate develops an exact decomposition of CCX with six CNOT,
two H and seven T phase gates or their inverse. The phase labels are

𝑇 = diag (1, 𝑒𝑖𝜋 / 4 ), 𝑇† = diag (1, 𝑒−𝑖𝜋 / 4 ) .

In V, the steps of the binary construction are to preserve 𝑎, 𝑏, form
𝑑 = 𝑎 ∧ 𝑏 and produce 𝑐′ = 𝑐 ⊕ 𝑑. Signal branches must not directly
connect the input lines to each other. The readout scheme preserves all
three outputs until joint measurement.



8. Reversible OR construction

To compare the same inputs and outputs, OR is inserted into a reversible
transformation of three units:

(𝑎, 𝑏, 𝑐)⟼(𝑎, 𝑏, 𝑐 ⊕ (𝑎 ∨ 𝑏)) .

In Q, CNOT from 𝑎 to 𝑐, CNOT from 𝑏 to 𝑐 and Toffoli with controls 𝑎, 𝑏
and target 𝑐 are applied in that order. The construction relies on

𝑎 ∨ 𝑏 = 𝑎⊕ 𝑏⊕ (𝑎 ∧ 𝑏) .

In V, OR produces 𝑑 = 𝑎 ∨ 𝑏 and XOR combines 𝑐 with 𝑑, preserving 𝑎, 𝑏.
Repeated net labels indicate the same signals, not additional generators or
intermediate readouts.



9. CNOT and controlled XOR

CNOT preserves the control and updates the target. The conventional
circuit of V uses XOR with the same two inputs and preserves the control
output:

(𝑎, 𝑏)⟼(𝑎, 𝑏′ ), 𝑏′ = 𝑏⊕ 𝑎 .

The target result does not need to be read to connect the operation.
Agreement of the binary table describes this function; the phase evolution
of a general register is another part of the comparison of the machines.



10. Hadamard H

H combines the two basis vectors with normalized sum and difference:

𝐻 | 0⟩ = |0⟩ + | 1⟩
√2

, 𝐻 | 1⟩ = |0⟩ − | 1⟩
√2

.

The construction using rotations applies Z first and then the Y rotation:

𝐻 = 𝑅𝑦 (𝜋 / 2)𝑍 .

For V, the document's laws for two signal paths are represented:

𝑠0
′ = 𝑠0 + 𝑠1

√2
, 𝑠1

′ = 𝑠0 − 𝑠1

√2
.

These paths belong to a single unit, not to two measured bits. In the
coupling block of the MD, the parameters 𝛺 = 𝜒 = 0, 𝛥 = 𝜅 = 𝑔 / √2 and
𝑔𝜏 = 𝜋 / 2 produce −𝑖𝐻. That global phase does not alter the readout of the
isolated unit, but must be preserved when constructing a controlled
operation. The compact connection of the signal law to the readout of V
remains a construction task; it is not replaced by a random draw.



11. Phase: T, inverse T, S, Z and general
phase

In this protocol, the phase operation requires neither Q's nor V's internal
phase to be measured or known beforehand. V is not assigned a readout
that Q is not required to perform. It runs without intermediate readout;
capture occurs at 𝑡 = 𝑡0 . An angle supplied as an instruction is not a
readout of the unknown state.

The phase gate acts without changing the moduli of the coefficients:

𝑃(𝜑) = diag (1, 𝑒𝑖𝜑 ), 𝑃(𝜑) = 𝑒𝑖𝜑 / 2 𝑅𝑧 (𝜑) .

The choices 𝜑 = 𝜋 / 4, −𝜋 / 4, 𝜋 / 2 and 𝜋 correspond respectively to T, its
inverse, S and Z. A relative phase can change subsequent readouts when
the paths are combined.

In the signal description of V:

𝑠0
′ = 𝑠0 , 𝑠1

′ = 𝑒𝑖𝜑 𝑠1 .



The phase shift is set as an operation and does not constitute a readout of
the individual value. A global phase of an isolated unit must not be
discarded automatically when that operation becomes controlled.



12. Rx and Rz rotations

The rotations and their composition satisfy

𝑅𝑥 (𝜃) = 𝑒−𝑖𝜃𝑋 / 2 , 𝑅𝑧 (𝜑) = 𝑒−𝑖𝜑𝑍 / 2 , 𝑅𝑥 (𝜃) = 𝐻𝑅𝑧 (𝜃)𝐻 .

With 𝑢 = cos(𝜃 / 2) and 𝑣 = sin(𝜃 / 2), the Rx laws for the two paths of V are

𝑠0
′ = 𝑢𝑠0 − 𝑖𝑣𝑠1 , 𝑠1

′ = − 𝑖𝑣𝑠0 + 𝑢𝑠1 .

For Rz, the phases of the paths have opposite signs:

𝑠0
′ = 𝑒−𝑖𝜑 / 2 𝑠0 , 𝑠1

′ = 𝑒𝑖𝜑 / 2 𝑠1 .

The angles are known before execution. The paths in each example feed a
single unit readout, not separate binary measurements.



13. CZ and controlled phase

Controlled phase is defined on the basis vectors by

CP (𝜑) | 𝑎, 𝑏⟩ = 𝑒𝑖𝜑𝑎𝑏 | 𝑎, 𝑏⟩, CZ = CP (𝜋) .

CZ changes the sign of the basis component with both labels equal to one.
In Q, it can be constructed with H on the target, CNOT and H on the target
again. The interaction of the MD uses

𝐺𝐴𝐵 = 𝐽𝑍⊗𝑍, 𝑈𝑍𝑍 (𝜃) = 𝑒−𝑖𝜃𝑍⊗𝑍 , 𝜃 = 𝐽𝜏 .

The ZZ interaction alone must not be confused with CZ. The construction
includes the local phase corrections and the global factor:

CZ = 𝑒−𝑖𝜋 / 4 [𝑅𝑧 ( − 𝜋 / 2)⊗𝑅𝑧 ( − 𝜋 / 2)]𝑒−𝑖𝜋𝑍⊗𝑍 / 4 .

In V, a joint coupling is described, not an AND on bits already read. The
two units deliver two bits in a single joint measurement. The joint law
must be linked to the realization of the circuit before measurement.



14. SWAP

SWAP exchanges the two complete units:

(𝑎, 𝑏)⟼(𝑏, 𝑎) .

In Q, it is constructed with three CNOT, directed in order from 𝑎 to 𝑏, from
𝑏 to 𝑎 and from 𝑎 to 𝑏. In V, a port exchange can be connected or the
sequence of reversible updates can be performed

𝑏 ← 𝑏⊕ 𝑎, 𝑎 ← 𝑎⊕ 𝑏, 𝑏 ← 𝑏⊕ 𝑎 .

The assignments are applied from left to right and use the updated result
of the previous step. They are not instructions to measure and then decide
which wire to exchange.



15. Controlled modular multiplication

The gate is configured with known constants; the period and factors are
not supplied as answers:

𝑀𝑗 = 𝑎2𝑗 mod 𝑁, 𝑀0 = 𝑎, 𝑀𝑗 + 1 = 𝑀𝑗
2 mod 𝑁 .

For a control 𝑐 and a work register 𝑦, the control is preserved and the
action is defined over the entire domain of the register:

𝑦′ = {
𝑀𝑗 𝑦 mod 𝑁, 𝑐 = 1 y 𝑦 < 𝑁,

𝑦, 𝑐 = 0 o 𝑦 ≥ 𝑁 .

Coprimality allows a permutation within the modular interval. The Q
diagram identifies reversible arithmetic, controlled modular additions and
restoration of auxiliaries; it is not an exhaustive list of all its elementary
gates. V has the binary modular relation, whose coherent connection with
H, the phases and the readout of the complete circuit must be constructed.



16. Inverse Fourier transform

For 𝑞 units and 𝐷 = 2𝑞 , the mathematical transformation is

𝐹−1 | 𝑥⟩ = 1
√𝐷

𝐷 − 1
∑
𝑦 = 0

𝑒−2𝜋𝑖𝑥𝑦 / 𝐷 | 𝑦⟩ .

The sum defines the transformation; it does not require V to store a table
of states or amplitudes. The plate shows the example of three units, with
unit zero as the least significant bit. The order is:

1. SWAP between units zero and two.
2. H on unit zero.
3. Controlled phase of angle −𝜋 / 2 between units one and zero.
4. H on unit one.
5. Controlled phase of angle −𝜋 / 4 between units two and zero.
6. Controlled phase of angle −𝜋 / 2 between units two and one.
7. H on unit two.

A controlled phase uses P, not Rz without its phase correction. In V, this
sequence of connections is preserved: H mixes paths, CP contributes joint
phase and SWAP reorders ports. Their joint execution must be connected
to the final readout; Fourier is not applied to bits already measured.


