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The symbol V(-1) is the foundation of an entire branch of mathematics. It is a
number that cannot exist on the traditional number line, which is why it is
officially defined as i, the imaginary unit.

vV—1=i

Here is the breakdown of why it exists, how it works, and why physics
completely relies on it.

1. The Core Paradox

If you take any real number and square it (multiply it by itself), the result is
always positive:

2x2=4
(-2) x (-2) =4

Because of this rule, if someone asks you, "What number multiplied by itself
gives you -1?", it feels like a trick question. In the realm of ordinary "real"
numbers, no such number exists.

To solve this roadblock, 16th-century mathematicians simply invented a new
number system. They defined a new constant, i, such that:

i2 = —1

2. Visually: A New Dimension of Numbers

To understand V(-1), it helps to stop thinking of numbers as points on a
one-dimensional line and start thinking of them on a two-dimensional grid
called the Complex Plane.

The Horizontal Axis represents standard Real Numbers (1, 2, -3.5, etc.).

The Vertical Axis represents Imaginary Numbers (i, 2i, -3i, etc.).

When you combine a real number and an imaginary number (like 3 + 4i), you
get a Complex Number, which represents a specific coordinate point on this
2D space.
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The Geometry of Multiplication by i

In this 2D space, multiplying a number by i has a fascinating geometric
property: it rotates that number by 90° counterclockwise.

Start at the real number 1.

Multiply by i: 1 X i = i (Rotated 90° onto the vertical axis).

Multiply by i again: i X i = -1 (Rotated another 90°, landing on the negative

real axis).

This elegantly explains why i?2 = -1. Two 90° rotations add up to a 180° flip
across the origin, taking you from +1 to -1.

3. The Power of i: Cycle and Oscillation

Because multiplying by i is just a 90° rotation, multiplying by i repeatedly
creates a perfect mathematical loop:

i> = i (the cycle repeats...)

Because of this repeating 4-step cycle, any equation that uses V(-1) is
inherently built to handle rotation, waves, cycles, and oscillations.

4. Why Quantum Mechanics Needs V(-1)

As we discussed with the Schrodinger equation, the universe at a quantum
scale cannot be described using only real numbers.

If the Schrodinger equation only used real numbers, quantum states would
behave like heat—they would just spread out smoothly and fade away over
time.

By including i in the equation (ihbar (3) /(9 t) W = hatHW), the mathematics
forces the quantum wavefunction to rotate and oscillate instead of decay. It
allows waves to have "phases," giving rise to the constructive and destructive
interference patterns that define the quantum world.
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