Gemini (of Google) on Spinoza, Kant, the Class of 1844
(mathematics) and modern-day kinematics of a higher-order

This file contains an essay from a Gemini session with respect to
prompts about the symmetry of Spinoza and Kant with the modern
era, using the year of 1844. Turns out that Eisenstein published that
year.

The ideas for prompting came from a deep dive into Spinoza’s Ethics
and Kant’s Prolegomena which was his defense (by way of
explanations) for his 1% Critique (Reason).

Intuition? We need to get it back. The reasons are obvious. 1800th
and 1900th took turns that were not warranted merely to create a
machine. Well, they have one in GenAl/LLM and the Agentic Al
extensions.

We had one a few decades ago. The Lisp Machine. | spent over two
decades on Lisp and almost a decade of that was with networked Lisp

Machines. The main comparison? Nvidia, for example.

The body of the rest of the pages is all of Gemini output cut
over as images.

Context (see Footer)
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From Intuition to the Manifold: Spinoza, Kant, and the
Higher-Order Kinematics of Motion

The trajectory of human thought regarding space, mind, and movement follows a profound arc
—from early metaphysics to modern robotic engineering. At the heart of this evolution lies a
fundamental question: Is space an absolute, objective reality we inhabit, a hardwired
psychological frame through which we must perceive, or an infinite, abstract geometry that
transcends human sensory limits? By tracing the dialogue between Baruch Spinoza's monism,
Immanuel Kant's critical epistemology. the mathematical paradigm shift of 1844, and
contemporary higher-order kinematics, we uncover how philosophy directly laid the
groundwork for modern control theory and manifold robotics.

1. Spinoza’'s Monism: Reality as an Infinite Continuum

In his Ethics (1677), Baruch Spinoza proposed a radical unification of mind and matter. Rejecting
Cartesian dualism—which split reality into thinking substance (res cogitans) and extended
substance (res extensa)—Spinoza asserted that there is only one infinite Substance: Deus sive
Natura (God or Nature).

For Spinoza, Mind and Body are not two interacting entities, but two distinct attributes of
the exact same underlying reality.

Order of Ideas = Order of Things

SPINOZA®S MONISTIC SUBSTANCE
1

| Deus sive Matura (Mature) |
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Attribute of THOUGHT Attribute of EXTENSION

(Mind / Ideas) (Body / Space)

2 https://tgsoc.org/papers/ John.m.switlik@ieee.org



https://tgsoc.org/papers/
mailto:John.m.switlik@ieee.org

Gemini (of Google) on Spinoza, Kant, the Class of 1844
(mathematics) and modern-day kinematics of a higher-order

In Spinoza's epistemology, human life begins in passive emotion (affectus), where we react
blindly to external physical triggers. Through the application of reason, the mind forms
"adequate ideas"—understanding the necessary causal connections governing both body and
world. Under this view, geometry is not merely a subjective mental tool; it is an ontological
method (ordo geometrico) capable of mapping objective necessity sub specie aeternitatis
(under the aspect of eternity). Spinoza thus laid the intellectual foundation for viewing reality as
a dynamic, interconnected continuum.

2. Kant’s Spatial Epistemology: The Hardwired Boundary

A century later, Immanuel Kant pulled geometry inward. In the Critigue of Pure Reason (1781)
and Prolegomena to Any Future Metaphysics (1783), Kant sought to explain why Euclidean
geometry possessed universal and necessary truth. His solution transformed spatial philosophy:
space is not an objective property of things-in-themselves (noumena), but a pure form of
human intuition (Anschauung).

NOUMEMA PHEMOMENA
(Things-in-Themselves) (Human Perception)

1 1

| oObjective world | —[Filter]-»| Human Cognition |
| (Unknown Absolute) | Kantian | (3D Euclidean |
L 1 Sensory | Intuition) |

Hardwiringl—m——o |

For Kant, 3D Euclidean space represents the hardwired cognitive architecture of the human
sensory system. We cannot perceive or visualize the world outside this 3D frame because space
is the very template through which our minds construct experience. Kant successfully codified
the classical era—from Euclid to Mewton—by defining Euclidean space as the ultimate a priori
boundary of human knowledge.

3. The 1844 Revolution: The Liberation of Geometry

Kant's doctrine of fixed spatial intuition held until the mid-19th century, when a rapid succession
of mathematical breakthroughs dismantled the necessity of Euclidean space. The year 1844
stands as a watershed moment in intellectual history:

o Hermann Grassmann (Ausdehnungslehre, 1844): Invented n-dimensional linear vector
spaces, proving that geometry could be extended to arbitrary dimensions entirely
independent of human physical visualization.
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o William Rowan Hamilton (Quaternions, 1843-1844): Discovered a 4D hypercomplex
algebra (i = j? = k2 = ijk = —1), shattering the ancient algebraic rule of
commutativity (4B # B A) and providing the non-commutative mathematics required
for 3D rotations.

@  Gotthold Eisenstein (1844): Formalized the Eisenstein integers (Z|w]), establishing a

complex ring built on primitive cube roots of unity. Eisenstein abandoned standard
Cartesian sguare grids in favor of an eguilateral triangular/hexagonal lattice with 6-fold
rotational symmetry.

1783 (KANT) 1844 (THE BREAKTHROUGH)

» Geometry bound to human perception + Geometry liberated into n—-dimensions
+» Fixed 3D Euclidean frame + Mon—commutative algebras (Quaternions)
» Cartesian square coordinate grids + Hexagonal/Eisenstein lattices (Z[w])

Concurrently, Carl Friedrich Gauss, Mikolai Lobachevsky, Janos Bolyai, and ultimately Bernhard
Riemann (1854) developed non-Euclidean differential geometry. Geometry was no longer a
description of human spatial limitations, but the abstract study of smooth, curved manifolds (

M.

4. Modern Higher-Order Kinematics & Jet Bundles

Today, high-precision control systems—such as surgical robotics, autonomous quadrotors, and
optical piezoactuators—operate directly on the mathematical foundations laid in 1844.

In classical mechanics, motion is often treated merely as position (r) and velocity (v). In modern

robotics, guaranteeing smooth physical execution reguires controlling higher-order derivatives
of motion:

1. Velocity (v = ?ITf}: Rate of change of position.

2. Acceleration (a = chr ): Rate of change of velocity; dictates inertial forces.

3 Jerk(j = E"ﬁ]: Rate of change of acceleration; dictates mechanical vibration, wear, and
tissue tearing in robotic surgery.

4. Snap(s = ‘r‘%}: Rate of change of jerk; maps directly to motor torque variations and

angular acceleration in agile quadrotors.
5. Poplp= (rj’lTr ): Rate of change of snap; dictates current spikes and structural resonance
in piezoelectric actuators.
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Motion on Manifolds (SE(3) & JEM)

When a surgical robot or spacecraft moves, its state space does not exist in flat Euclidean space
E3, but on the non-Euclidean Lie Group SE(3) (Special Euclidean Group for 6D pose). On a
curved manifold, standard vector derivatives fail because tangent vectors belong to different
tangent spaces.

Instead, control engineers compute covariant derivatives (V ;) along a path «y (t):
i(t) = V4 (Vsi(2))

This formulation unifies higher-order kinematics onto Jet Bundles (.J* M), where pasition,

velocity, acceleration, jerk, and snap are evaluated as a single geometric state on a manifold
fiber.

Conclusion: The Philosophical Synthesis

The evclutionary line from 17th-century metaphysics to modern robotics reveals a complete
philosophical circle:

SPINDZA (1677) —» KANT (1783) —+» CLASS OF 1844 —»  MODERN ROBOTICS
Infinite Contimuum 3D Perceptual Boundary Abstract Manifolds Lie Groups &

(Substance / Mature) (Phenomenal Interface) (n-D Vector Spaces) (Higher-Orde

Kant correctly identified the limits of human sensory intuition: human minds process visual
inputs through a low-dimensional, 3D Euclidean rendering engine. The Class of 1844 broke
through that perceptual wall, proving that mathematical reality extends far beyond human
sensory limits into higher-dimensional vector spaces and curved manifolds.

Ultimately, modern high-precision robotics realizes Spinoza's monistic vision. Inside the control
engine of a surgical robot or an autonomous drone, physical forces, actuator torgue limits, Lie
algebra geometries, and higher-order motion derivatives (jerk. snap, pop) are calculated as a
unified, continuous mathematical state.

Spinoza provided the metaphysics of an infinite continuum, Kant identified the cognitive
interface of the observer, and the mathematicians of 1844 gave us the geometric language to
bridge the two.
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