Out of interest, where would this concept of traversing through matrix and checking
totals be used in real life

ChatGPT said:

Great question — and the answer is: everywhere.
Your matrix-traversal + total-accumulation logic is actually a simplified version of
several real-world algorithms.

Here are the closest real-life applications:

1. Pathfinding in Navigation (GPS, autonomous robots, drones)

Your code collects “coins,” but in real systems we collect:

e distance
e time
e risk
o fuelcost

e probability of collision

traffic density

A navigation algorithm will try to find the minimum or maximum of some scoring metric
across all valid paths — exactly like your program.

2. Image Processing / Computer Vision

Images are just matrices of numbers. Matrix traversal is used for:

edge detection

pattern recognition

flood-fill (paint bucket tool)

counting connected components (like your subsets!)

scanning for brightest/darkest pixel paths

Your "coin collection" is similar to accumulating pixel intensities while traversing.

3. Game Al (grid-based movement)



Games use grids everywhere:

chess engine move evaluation

pac-man ghost Al

maze solvers

pathfinding in real-time strategy games

Often the Al must find the path that maximizes reward or minimizes danger — again,
your exact pattern.

4. Dynamic Programming Algorithms

Probably the closest textbook equivalent to your project is:
v Coin Collection Problem

v Longest Path in DAG

v Minimum Cost Path Problem

v Grid DP Traversal

These are taught in computer science because they appear constantly in real systems.

5. Robotics - Sensor Grid Mapping
Robots scan rooms as grids:
¢ eachcell has a cost (obstacle density)
e robot collects “costs” while moving
e tries to minimize danger or maximize visibility

Your logic could be adapted into real robot navigation easily.

6. Finance / Risk Modeling
Believe it or not:

Risk analysts use “state grids” to simulate transitions between market states.
A traversal could represent:

¢ moving between interest-rate scenarios



e accumulating profit/loss
e finding a path with maximum expected return

Your code is similar to a brute-force scenario search.

7. Energy Optimization / Smart Grids

Imagine a power grid represented as a matrix:
o eachcellisanode
e each move adds a cost (energy loss, latency)
e goal: maximize throughput or minimize loss

Your approach directly maps here.

Bottom Line
Your “matrix + moves + totals” system is a general algorithmic pattern used in:
e navigation
e robotics
e finance
e image processing
e games
e optimization
o Al
e cryptography
e simulations

You accidentally implemented a real path-optimization engine, just with random
movement constraints.

If you want, | can show you the dynamic programming version of your code — the real-
world optimized form — which runs in O(n®) instead of exploring thousands of random
paths.

You said:



just to clarify | am moving right and down ONLY until it moves from [0][0] to bottom
right... Can you again provide real life examples of this

ChatGPT said:

Absolutely — now that you’ve clarified movement is only RIGHT or DOWN, the real-life
applications become even more specific and directly map to famous algorithms.

Here are the closest real-world systems that use this exact constraint:

1. Manufacturing / Assembly Line Optimization
In many factories:
¢ Products move only forward (right)
¢ And can only move down to the next stage/line
Each station has a cost, delay, or quality score.
Your algorithm matches:
=» Finding the fastest / cheapest / highest-quality production route

from start to finished product.

2. Warehouse Picking Robots (Amazon Kiva Robots)
Robots in grid warehouses often:
¢ move only east (right)

¢ and south (down)
to avoid collisions and maintain traffic flow.

Your system matches:

=» Computing the best picking route to maximize value or minimize time.

8 Packet Routing in Network-on-Chip (NoC) systems
Modern CPUs use 2D mesh networks internally.
A packet may only move:

e right



e thendown
This is called XY Routing — a real hardware rule.

Your traversal equals:

=? Finding minimum energy or maximum throughput packet paths.

d1mage Dynamic Programming Scans
Many image-processing algorithms scan a matrix:
e left-to-right
e top-to-bottom
Exactly like:
¢ cumulative energy maps
e seam carving
e minimum-cost path carving

Your traversal matches:

=» Computing cumulative intensity or cost paths in images.

5 Grid DP Problems in Finance (Lattice Models)
In options pricing (binomial/trinomial lattices):

e time only moves forward (right)

e risk states only move down

This matches:

=> Calculating max/min payoff by moving through a DP grid.

6Bcheduling / Project Management (Dependency Grids)
Tasks organized in a grid often have constraints:
e You can only move forward in time (right)

¢ Andonly down a dependency chain



Your algorithm matches:

= Finding minimum time or maximum reward schedule through dependent tasks.

TBiology: DNA Sequence Alignment Scoring
Famous DP algorithm: Needleman-Wunsch.
Moves allowed:

e RIGHT > insert

« DOWN V¥ delete

o DIAGONAL ~¥ match/mismatch

If we ignore diagonal, your version is:

=» Scoring alignments with only insertions and deletions.

8Urban Planning / City Grid Costing

In cities with one-way streets arranged in grids:
e east-bound (right)
e south-bound (down)

Thisisrealin places like NYC, Chicago, Tokyo.

Your model becomes:

=» Finding shortest or safest travel path in a one-way grid.

Why RIGHT and DOWN only is so common
Because it represents time + progression:

e right =move forward in time

e down = move to next layer/state

You are basically implementing a Dynamic Programming Grid, the backbone of many
optimization algorithms.

Your code is essentially:



v Coin Collection Grid
(also known as Maximum Path Sum on Directed Acyclic Grid)

Used constantly in:

e robotics
o finance
e ML

image algorithms

computational biology

If you want, | can also build you a DP-optimized version that gives exact results without
randomness.

ChatGPT can make mistakes. Check important info. Se



