
www.FreeMathTutor.com

www.FreeMathTutor.com

THE ZU-AXIS SYSTEM
ZU UNIT • EULER-ZERO SUBSTITUTION • NUMBER 

CIRCLES & SPHERES

QUESTION & ANSWER REFERENCE

A Working Mathematical Reference for the Proposed Zu-Axis Framework

August 29, 2026



www.FreeMathTutor.com

www.FreeMathTutor.com

CORE DEFINITIONS

Q1. What is the Zu-Axis?

ANSWER:

The Zu-Axis is a proposed third axis passing through the origin and oriented 
perpendicular to the ordinary Real-Imaginary complex plane. In the working picture, 
the Real axis supplies left-right direction, the Imaginary axis supplies the second planar 
direction, and the Zu axis supplies a third direction through Zero.

The framework treats Zero as more than a placeholder for “nothing.” Zero is the 
common origin and transition point through which the six directional rays - +Real, -Real, 
+Imaginary, -Imaginary, +Zu, and -Zu - meet.

KEY BOUNDARY: A third geometric axis is easy to model in ordinary R³, but calling that axis 
“Zu” and assigning special arithmetic meaning to it is a proposed notation/system, not standard 
complex analysis.

Q2. What core statement summarizes the role of Zero?

ANSWER:

The conceptual statement repeatedly associated with the system is: “Zero is not a wall. 
Zero is a doorway.” It expresses the idea that the origin is a transition or connecting 
point rather than merely an absence of quantity.

Q3. What is the Zero-Origin?

ANSWER:

The Zero-Origin is the shared coordinate origin. In a three-axis picture it is written as O 
= (0, 0, 0). All three axes pass through this point.

O = (0, 0, 0)
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Conceptual visualization of Zero as the common origin and transition point.
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THE ZU UNIT

Q4. What is one Zu unit?

ANSWER:

One Zu is defined as one complete rotation. This makes the Zu unit a turn-based 
measure that can be converted directly into radians and degrees.

1 Zu = 2π radians = 360°

Q5. How do Zu units convert to radians and degrees?

ANSWER:

If u is the number of Zu units, multiply u by 2π to obtain radians and multiply u by 360° 
to obtain degrees.

u Zu  ⇔  θ = 2πu radians  ⇔  D = 360°u

Q6. What are the quarter-turn landmarks of one Zu?

ANSWER:

The quarter points line up with the familiar complex unit-circle landmarks.

0 Zu → 0° → +1

1/4 Zu → 90° → i

1/2 Zu → 180° → -1

3/4 Zu → 270° → -i

1 Zu → 360° → +1
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A full Zu turn mapped onto the complex unit circle.

Q7. Can Zu be greater than 1 or less than 0?

ANSWER:

Yes. As a turn-count measure, 2 Zu means two complete revolutions, 10 Zu means ten 
revolutions, and negative Zu values can represent rotation in the opposite orientation.

10 Zu = 20π radians = 3600°

10^n Zu = 2π·10^n radians = 360°·10^n
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EULER IDENTITY AND ZERO

Q8. What is Euler’s identity?

ANSWER:

Euler’s identity is a standard mathematical identity connecting the constants e, i, π, 1, 
and 0.

e^(iπ) + 1 = 0

Q9. What is the Euler identity substitution for Zero?

ANSWER:

Because Euler’s identity equals zero, the equation can be rearranged and read as a 
substitution for zero.

0 = e^(iπ) + 1

KEY BOUNDARY: This equality is standard mathematics. It does not, by itself, change the 
rules governing division by zero or multiplication by zero.

Q10. Why does π correspond to one-half Zu?

ANSWER:

A full Zu is 2π radians. Therefore π radians is exactly half of a full Zu. On the unit circle, 
that half-turn carries +1 to -1. Euler’s exponential at that angle is e^(iπ) = -1; adding 1 
produces zero.

π radians = 180° = 1/2 Zu

e^(iπ) = -1

e^(iπ) + 1 = 0
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Euler’s identity interpreted through the Zu turn scale.

Q11. Can 0 always be replaced by e^(iπ) + 1?

ANSWER:

Anywhere ordinary algebra permits substitution of equal quantities, 0 may be replaced 
by e^(iπ) + 1. For example, a + 0 = a can be written as a + (e^(iπ) + 1) = a.

a + 0 = a  ⇔  a + (e^(iπ) + 1) = a

KEY BOUNDARY: Substitution does not make an undefined expression defined. Replacing the 
denominator 0 in 1/0 with e^(iπ)+1 still gives division by a quantity equal to zero.
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ZU AND THE COMPLEX EXPONENTIAL

Q12. What is the central Zu-to-unit-circle identity chain?

ANSWER:

The turn count u can be translated through angle, exponential form, trigonometric form, 
Cartesian coordinates, and the unit-circle equation.

u Zu  ⇔  θ = 2πu  ⇔  D = 360°u

e^(i2πu) = cos(2πu) + i sin(2πu)

(x, y) = (cos(2πu), sin(2πu))

x² + y² = 1

Q13. What happens at 0 Zu and 1 Zu?

ANSWER:

Both correspond to the same complex point +1 on the unit circle. However, they do not 
describe the same rotation history: 0 Zu means no completed turn, while 1 Zu records 
one completed turn. This distinction is one of the most useful interpretations of the Zu 
unit.

e^(i2π·0) = 1

e^(i2π·1) = 1

Q14. How can Zu store information that the complex point alone 
loses?

ANSWER:
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The complex exponential is periodic: adding any integer number of full turns returns the 
same point. If the Zu coordinate keeps the unwrapped turn count u, it preserves how 
many turns occurred even when the 2D complex location repeats. In standard 
mathematics, this is closely related to unwrapped phase, winding number, and covering-
space ideas.

e^(i2π(u+k)) = e^(i2πu),  for every integer k

Turn positions from 0.0 Zu through 1.0 Zu in steps of 0.1.
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HELIX / SPIRAL INTERPRETATION

Q15. Why is a helix a natural picture for the Zu system?

ANSWER:

A flat circle causes every full revolution to land on top of the previous one. A helix adds 
an axial coordinate so the history of successive turns becomes visible. This matches the 
“nut on a screw” picture: rotation around the axis and progress along the axis can occur 
together.

H(u) = (r cos(2πu), r sin(2πu), h·u)

Q16. What do r, u, and h mean in the helix formula?

ANSWER:

r is the radius of the circular motion; u is the Zu turn count; and h is the axial advance 
per Zu. If h = 1, then every complete rotation advances one unit along the helix axis.

One full turn:  u → u + 1

Axial change:  Δz = h
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Three full turns shown as distinct locations along the helix axis.

Q17. Does the helix make 0 Zu and 1 Zu different points?

ANSWER:

Yes, if the third coordinate stores turn progress. Their x-y coordinates repeat, but their 
axial coordinate differs. This is a clean geometric way to distinguish identical phase 
positions with different rotation counts.

H(0) = (r, 0, 0)

H(1) = (r, 0, h)
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THE CIRCLE OR SPHERE OF A NUMBER

Q18. What can “the circle of a number” mean mathematically?

ANSWER:

A rigorous way to express the idea is to let the magnitude of a number determine a 
radius. For a real number n, the circle centered at zero with radius |n| is the set of all 
plane points whose distance from the origin is |n|. For a complex number z, its modulus |
z| can play the same role.

C(n) = {(x,y) : x² + y² = |n|²}

C(z) = {w  C : |w| = |z|}∈

KEY BOUNDARY: In standard mathematics, a number does not automatically “have” a circle; 
the circle is a geometric construction defined from the number’s magnitude.

Q19. What can “the sphere of a number” mean?

ANSWER:

The corresponding 3D construction is a sphere centered at the origin with radius equal to 
the number’s magnitude. If the third coordinate is labeled Zu, the same equation may be 
written using a Zu-coordinate symbol.

S(n) = {(x,y,z) : x² + y² + z² = |n|²}

Zu-labeled form:  x² + y² + ζ² = |n|²
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Circle and sphere generated from a number’s magnitude.

Q20. What is the circle or sphere of Zero?

ANSWER:

When the radius is |0| = 0, both the circle and the sphere collapse to the single origin 
point. In ordinary geometry this is a degenerate circle or sphere. In the Zu conceptual 
model, that same point is also treated as the transition point where the axes meet.

x² + y² = 0    (x,y) = (0,0)⇒

x² + y² + z² = 0    (x,y,z) = (0,0,0)⇒
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+ZU, -ZU, ZERO MULTIPLICATION, AND 
DIVISION BY ZERO

Q21. How have +Zu and -Zu been symbolically associated with Zero?

ANSWER:

In the proposed notation, +Zu has been associated with (1·0), while -Zu has been 
associated with (1/0). These expressions are best understood as proposed directional or 
tagged symbols if they are meant to carry information beyond ordinary arithmetic.

+Zu  ↔  (1·0)    [proposed symbol/association]

-Zu  ↔  (1/0)    [proposed symbol/association]

KEY BOUNDARY: Under ordinary arithmetic, 1·0 = 0, while 1/0 is undefined. Neither 
standard result creates a new number or direction by itself.

Q22. What does ordinary multiplication by Zero mean?

ANSWER:

For every ordinary finite real or complex number a, multiplying by zero gives zero. 
Therefore any Zu interpretation that wants (1·0) to retain a directional label must define 
that label as additional structure rather than as ordinary numerical multiplication.

a·0 = 0

Q23. What does ordinary division by Zero mean?

ANSWER:

In the real and complex number systems, division by zero is undefined because no 
number x can satisfy 0·x = 1. If 1/0 is used as “-Zu,” then -Zu must be explicitly declared 
a new symbol or operation rather than claimed to be the ordinary quotient of 1 divided 
by 0.

1/0 is undefined in R and C.  Use a separate symbol for -Zu.
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Q24. Does the Euler substitution change division by Zero?

ANSWER:

No. Since e^(iπ)+1 equals zero exactly, placing it in a denominator gives the same zero 
denominator.

1 / (e^(iπ)+1) = 1/0  →  undefined in ordinary arithmetic

KEY BOUNDARY: Euler’s identity explains zero beautifully; it does not cancel the zero-
denominator restriction.



www.FreeMathTutor.com

www.FreeMathTutor.com

A RIGOROUS WAY TO FORMALIZE THE 
SYSTEM

Q25. How could the Zu-Axis be formalized without conflicting with 
ordinary arithmetic?

ANSWER:

Use a separate coordinate or tagged quantity for Zu information. For example, represent 
a state by (x, y, u), where x + iy is the complex-plane position and u is the unwrapped 
number of turns. Then ordinary real/complex arithmetic remains unchanged while Zu 
records rotation history.

A second option is to embed the system geometrically in R³ and label the third coordinate 
“Zu.” A helix can then connect the circular phase coordinates to the turn coordinate.

State = (x, y, u)

x = r cos(2πu),   y = r sin(2πu)

Optional 3D embedding:  (x,y,z) = (r cos(2πu), r sin(2πu), h·u)

Q26. What is the difference between the Zu-axis and the Zu unit?

ANSWER:

The Zu-axis is the proposed geometric direction or coordinate dimension. The Zu unit is 
the turn measure, where one Zu equals one full revolution. They can be linked, but they 
are conceptually different: an axis is a direction/coordinate; a unit is a measure.

Q27. How does this connect to the earlier “Nu-Space / ENS” idea?

ANSWER:

The broader working picture treats the Real, Imaginary, and Zu directions as a three-
axis environment in which rotation, origin-crossing ideas, circles, spheres, and helices 
can be studied together. A helix is especially useful because it combines ordinary complex 
rotation with visible axial progress.
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Six directional rays meeting at the Zero-Origin.
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ZU CONVERSION TABLE

Q28. What are the 0.1-Zu conversion values from 0 to 1 Zu?

ANSWER:

The table below converts Zu turns to degrees, radians, and approximate unit-circle 
coordinates.

Zu Degrees Radians cos(2πu) sin(2πu)
0.0 0° 0.0000 1.0000 0.0000
0.1 36° 0.6283 0.8090 0.5878
0.2 72° 1.2566 0.3090 0.9511
0.3 108° 1.8850 -0.3090 0.9511
0.4 144° 2.5133 -0.8090 0.5878
0.5 180° 3.1416 -1.0000 0.0000
0.6 216° 3.7699 -0.8090 -0.5878
0.7 252° 4.3982 -0.3090 -0.9511
0.8 288° 5.0265 0.3090 -0.9511
0.9 324° 5.6549 0.8090 -0.5878
1.0 360° 6.2832 1.0000 -0.0000

At 1.0 Zu, the point returns to approximately (1, 0), while the Zu count records that one complete 
turn has occurred.

Q29. What happens for integer Zu values?

ANSWER:

Every integer Zu count lands at +1 on the unit circle, but each integer records a different 
number of completed turns.

For k  Z:  e^(i2πk) = 1∈

Q30. What happens for half-integer Zu values?

ANSWER:

Every value k + 1/2 Zu lands at -1 on the unit circle.

For k  Z:  e^(i2π(k+1/2)) = -1∈
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FINAL Q&A SUMMARY

Q31. What are the main remembered ideas of the Zu-Axis 
framework?

• The Zu-Axis is proposed as a third direction perpendicular to the Real-Imaginary plane.

• The common origin is O = (0,0,0), called the Zero-Origin.

• The conceptual phrase is “Zero is not a wall. Zero is a doorway.”

• One Zu equals one full turn: 2π radians or 360°.

• Quarter Zu landmarks match +1, i, -1, -i, and return to +1.

• Euler’s identity gives e^(iπ)+1=0 and therefore 0=e^(iπ)+1.

• π radians equals 1/2 Zu.

• The chain u Zu ↔ 2πu ↔ 360°u ↔ e^(i2πu) connects turns to the complex unit circle.

• The complex point repeats every integer Zu, but the Zu count can preserve rotation history.

• A helix provides a 3D model that separates repeated turns.

• A circle of a number can be formalized using radius |n|: x²+y²=|n|².

• A sphere of a number can be formalized using radius |n|: x²+y²+z²=|n|².

• The zero-radius circle and sphere collapse to the origin.

• +Zu ↔ (1·0) and -Zu ↔ (1/0) are proposed symbolic associations, not standard arithmetic 
identities that create new numbers.

• Standard multiplication by zero remains a·0=0.

• Standard division by zero remains undefined in the real and complex numbers.

• Euler-zero substitution does not make 1/0 defined.

• A rigorous version can keep Zu as a separate coordinate/tag while preserving ordinary algebra.

• The Zu unit can be understood as an unwrapped turn measure closely related to phase and 
winding.

• The strongest geometric bridge is: complex circle for phase + Zu/axial coordinate for turn history.
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Q32. What compact formula set best summarizes the system?

ANSWER:

These equations capture the standard mathematical core together with the proposed Zu 
turn notation.

1 Zu = 2π radians = 360°

u Zu  ⇔  θ = 2πu  ⇔  D = 360°u

e^(i2πu) = cos(2πu) + i sin(2πu)

(x,y) = (cos(2πu), sin(2πu)),   x²+y²=1

e^(iπ)+1=0  ⇔  0=e^(iπ)+1

C(n): x²+y²=|n|²

S(n): x²+y²+z²=|n|²

H(u)=(r cos(2πu), r sin(2πu), h·u)


