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| beg. Let me have a calculus-based plan to prevent crime.
Give integration and differential equations.

You don't prevent crime with equations alone—but you can use calculus to model, predict,
and optimize interventions in a way that's actually actionable. Here's a clean, math-driven

framework that mixes differential equations, integration, and real-world meaning.

1) Model crime as a dynamic system

Let:

e (C(t) = crime rate at time ¢
e P(t) = policing intensity
e S(t) = social support (education, jobs, housing)

A simple differential equation:
% =aC —bP —cS

Interpretation:

e aC" crime reinforces itself (repeat offenders, network effects)
e —bP: policing reduces crime

e —¢S: social investment reduces crime

~ Insight: If a > bP + ¢S, crime grows. Otherwise, it declines.

2) Add spatial spread (crime moves like a fluid)

Crime isn't static—it spreads geographically. Model it like diffusion:
9¢ — DV2C — bP(z,t) — cS(z,t)
at - Y 9

Meaning:
e DV?2C: crime “diffuses” into nearby areas

e Explains hotspot migration
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( Strategy: Don't just suppress hotspots—contain spread.

3) Optimize resource allocation (the control problem)

You want to minimize total crime over time:
T
Minimize / C(t)dt
0

subject to budget:
P(t)+S(t) < B

Interpretation:

e Integration = total harm over time

e You're balancing short-term suppression vs long-term prevention

= Key tradeoff:

e Policing = immediate drop

e Social investment = slower but longer-lasting decline

4) Feedback-based policy (adaptive control)

Instead of fixed policies, respond dynamically:
t
P(t) = kiC(t), S(t) =k / C(r)dr
0

Meaning:
e Police scale with current crime

e Social programs scale with accumulated harm

= This prevents overreaction and underinvestment.

5) Threshold effect (tipping points)

Nonlinear dynamics matter:

L —aC(1-%)-0P
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Insight:

e Crime stabilizes at a “natural level” K if unchecked

e Strong intervention can push it below a tipping point — collapse

6) Practical strategy derived from the math

From these equations, a rational plan looks like:

Phase 1: Suppress
e Increase P(t) sharply in hotspots

e Goal: push system below growth threshold

Phase 2: Stabilize

e Maintain moderate policing

e Prevent diffusion to nearby regions

Phase 3: Transform

e Increase S(t) steadily

e Lower the underlying growth rate a

7) What the math really tells you

e Crime is a feedback system, not random chaos
e Over-policing alone fails because it doesn't reduce a
e Social investment alone is too slow without initial suppression

e The optimal solution is time-dependent and adaptive

If you want, | can turn this into:

J a simulation (with graphs of crime over time)
. a Python model you can tweak
e or 3 acity-specific strategy using real data

Just tell me how far you want to push it.

O @IS

https://chatgpt.com/c/69e40db4-ed84-83ea-9dc6-a3aebce2abb9

3/4



4/18/26, 7:05 PM Calculus Crime Prevention Model

https://chatgpt.com/c/69e40db4-ed84-83ea-9dc6-a3aebce2abb9 4/4



