


�I saw an episode of Dr Who where they couldn’t create truly 
random numbers because they were in a simulation- is it true 
that computers can’t generate random numbers?

As an AI language model, I can generate seemingly random 
numbers, but they are not truly random. They are called 
pseudorandom numbers because they are generated using 
deterministic algorithms, which means they are predictable 
to some extent. True randomness is difficult to achieve in a 
computer program or simulation.

For most practical purposes, the pseudorandom numbers 
generated by computers are considered random enough, but 
in specific cases where true randomness is essential, like in 
cryptography, hardware-based random number generators are 
used. These devices rely on physical processes, such as electronic 
noise or radioactive decay, to generate truly random numbers.

In the context of the Doctor Who episode, a similar principle 
applies. If they were in a simulation, generating true random 
numbers might be difficult or impossible, as the underlying 
algorithm generating the numbers would be deterministic.

	� What are some ways to generate truly random numbers?

Truly random numbers can be generated using various methods 
that rely on inherently unpredictable physical processes.These 
methods rely on physical processes that are fundamentally 
unpredictable and can generate truly random numbers. However, 
care must be taken in designing the hardware and processing the 
data to avoid introducing biases or patterns that may compromise 
the randomness of the generated numbers.

	 Could you use weather?

Yes, you can use weather-related data to generate truly random 
numbers. Weather is a complex and chaotic system that exhibits 
a high degree of unpredictability, which makes it suitable for 
generating random numbers.

To generate random numbers using weather data, you need to 
collect the data, process it, and convert it into a suitable format. 
This often involves removing any biases or patterns that might 
exist in the raw data to ensure that the generated numbers are 
truly random. It is important to note that while weather data can 
be an excellent source of randomness, it may be more challenging 
to collect and process compared to other methods like electronic 
noise or quantum phenomena.

	� Can you give me examples of companies who use weather 
to generate random data?

While using weather to generate random data is an interesting 
and theoretically possible approach, it is not commonly used 
by companies in practice. This is likely due to the complexity 
of collecting, processing, and converting weather data into 
random numbers, as well as the availability of more practical and 
efficient methods, such as electronic noise, atmospheric noise, 
or quantum phenomena.

Most companies and organizations that require random 
number generation for applications like cryptography, computer 
simulations, or gaming rely on hardware or software-based 
pseudorandom number generators (PRNGs) or hardware-based 
true random number generators (TRNGs) that utilize the methods 
mentioned earlier.

Although I cannot provide specific examples of companies that 
use weather data for generating random numbers, weather data 
is often used for various other purposes, such as predicting 
demand for products and services, optimizing supply chain 
operations, or planning for renewable energy production.

	 What about LavaRAND?

LavaRand is an interesting example of a random number 
generator that was inspired by a natural phenomenon. It was 
developed by Silicon Graphics (SGI) in the 1990s. LavaRand 
utilized the unpredictable patterns in Lava Lamps to generate 
random numbers.

The process involved taking photographs of a set of Lava Lamps 
at regular intervals. The patterns in the Lava Lamps were always 
changing due to the complex interactions between the different 
fluids, heat, and other factors. The images of the Lava Lamps 
were then digitized and processed to extract random numbers.

LavaRand was a creative and unique approach to random number 
generation, but it was primarily a novelty and not widely adopted. 
It is not as practical or efficient as other hardware-based random 
number generators that rely on electronic noise, atmospheric 
noise, or quantum phenomena.

Nevertheless, LavaRand serves as an example of how natural 
processes with inherent unpredictability, like the behavior of Lava 
Lamps, can be used to generate random numbers.

	 Could you use Condensation Cube by Hans Haacke?

Condensation Cube by Hans Haacke is an artwork consisting of a 
sealed transparent cube containing a small amount of water. The 
water inside the cube evaporates and condenses on the walls, 
creating ever-changing patterns of condensation droplets. The 
behavior of the droplets is influenced by various factors, such as 
temperature, humidity, and the surface properties of the cube.

In theory, you could use the unpredictable patterns formed by the 
condensation droplets inside the Condensation Cube to generate 
random numbers, similar to how LavaRand used Lava Lamps. To 
do this, you would need to follow these general steps:

�Capture images: Set up a camera to take photographs of 
the Condensation Cube at regular intervals, capturing the 
condensation patterns on the walls.

Process the images: Convert the images to a digital format and 
preprocess them to isolate the droplets or their features, such as 
size, shape, and position.

Extract randomness: Analyze the processed images to extract 
random data based on the features of the condensation droplets. 
You may need to apply various techniques to ensure the data is 
uniformly distributed and unbiased.

Convert to random numbers: Transform the random data into  
a suitable format, such as a sequence of random numbers,  
which can then be used for various applications.

However, using Condensation Cube for random number 
generation would likely be less practical and efficient than other 
methods, such as electronic noise, atmospheric noise, or quantum 
phenomena. The process of capturing and processing the images 
of the Condensation Cube would be more time-consuming and 
complex compared to these alternatives.

	� What could happen if the random numbers controlled the 
mouse and keyboard of the computer?

If the random numbers generated from the condensation cube 
were used to control the mouse and keyboard of the computer, 
the behavior of the computer would become unpredictable and 
chaotic. Depending on the specific implementation, various 
outcomes could occur:

Erratic mouse movements: The random numbers could be used 
to determine the position of the mouse cursor on the screen, 
causing it to move around in an unpredictable manner.

Random clicks: The random numbers might be mapped to mouse 
button actions, such as left-click, right-click, or scroll wheel 
actions, leading to random and unintended clicks or scrolls.

Unpredictable keyboard inputs: The random numbers could be 
used to select and press keys on the keyboard, resulting in a 
series of nonsensical text inputs, random hotkey combinations,  
or unexpected commands being executed.

Incoherent application usage: The combination of random mouse 
movements and keyboard inputs might cause applications to 
open, close, or perform unintended actions, potentially leading  
to lost work, system errors, or crashes.

Unintended consequences: The random actions could 
inadvertently trigger system-wide changes, such as adjusting 
settings, deleting files, or causing other unintended side effects 
that could impact the user experience or even compromise the 
system’s stability and security.

In summary, using random numbers to control the mouse and 
keyboard of a computer would result in erratic, unpredictable, 
and potentially disruptive behavior. While this might be an 
interesting experiment to observe the effects of true randomness 
on a computer system, it would not be practical or efficient for 
regular use.

	� Could you elaborate on All of the different factors which 
would influence the condensation inside the cube.

The condensation patterns inside Hans Haacke’s Condensation 
Cube are influenced by a variety of factors, which contribute to 
the complexity and unpredictability of the droplet behavior. Some 
of these factors include:

1.	 Temperature
2.	 Humidity
3.	 Air pressure
4.	 Cube orientation
5.	 Cube material and surface properties
6.	 Cube size and geometry
7.	 Light exposure
8.	 External vibrations
9.	 Computer capturing random numbers
10.	 Movement of birds in the sky
11.	 Passage of Venus or other celestial bodies
12.	 Human presence
13.	 Dust and air quality
14.	 Seasonal changes
15.	 Building materials
16.	 HVAC system
17.	 Altitude
18.	 Geographic location
19.	 Time of day
20.	 Nearby electronic devices
21.	 Window placement
22.	 Nearby plants
23.	 Air circulation
24.	 Insects
25.	 Earth’s magnetic field
26.	 Solar flares
27.	 Cosmic rays
28.	 Ambient noise
29.	 Airborne bacteria or fungi
30.	 Manufacturing imperfections
31.	 Chemical composition of the water
32.	 Barometric pressure changes
33.	 Ocean tides
34.	 Seismic activity
35.	 Volcanic activity
36.	 Ambient lighting
37.	 Aging of cube material
38.	 Evaporation rate of the water
39.	 Room occupancy
40.	 Cloud cover
41.	 Air temperature stratification
42.	 Static electricity
43.	 Composition of the cube’s sealant
44.	 Surface tension of water
45.	 Viscosity of water
46.	 Moon phase
47.	 Man-made pollution
48.	 Evaporative cooling
49.	 Heat capacity of water
50.	 Nearby water sources
51.	 Seasonal plant growth
52.	 Ice formation
53.	 Color of the room
54.	 Room geometry
55.	 Room insulation
56.	 Surface texture of the cube
57.	 Dew point
58.	 Cube cleanliness
59.	 Flickering lights
60.	 Reflections from nearby surfaces
61.	 Proximity to heat sources
62.	 Proximity to cooling sources
63.	 Energy efficiency of the building

64.	 Window insulation
65.	 Ventilation system filtration
66.	 Draughts or air leaks
67.	 Radiant heat from walls or floor
68.	 Albedo of the surroundings
69.	 Phase of the water inside the cube
70.	 Thermal expansion and contraction
71.	 Room pressurization
72.	 Shadows from moving objects
73.	 Solar radiation
74.	 Ozone layer
75.	 Meteorological phenomena
76.	 Airplane contrails
77.	 Wind direction
78.	 Wind speed
79.	 Evapotranspiration
80.	 Fog or mist
81.	 Rain or precipitation
82.	 Snow or ice
83.	 Thunderstorms
84.	 Wildfires
85.	 Ambient radio frequencies
86.	 Geomagnetic storms
87.	 Polar vortex
88.	 Urban heat island effect
89.	 Groundwater levels
90.	 Soil moisture
91.	 Ecosystem interactions
92.	 Topography
93.	 Ocean currents
94.	 Atmospheric circulation
95.	 Greenhouse gas concentrations
96.	 Camera settings
97.	 Image processing algorithms
98.	 Computer hardware
99.	 Software updates
100.	El Niño and La Niña
101.	 Jet stream
102.	Earth’s axial tilt
103.	Rotation of the Earth
104.	Urban planning and design
105.	Proximity to large bodies of water
106.	Surface albedo changes
107.	Building orientation
108.	Land use changes
109.	Climate change
110.	 Tectonic activity
111.	 Earth’s orbital variations
112.	 Global wind patterns
113.	 Atmospheric inversion
114.	 Stratospheric warming
115.	 Ocean-atmosphere interactions
116.	 Cloud formation
117.	 Satellite reflections
118.	 Space debris
119.	 Galactic cosmic rays
120.	Gravitational interactions.
121.	 Proximity to electromagnetic sources
122.	Chemical reactions in the atmosphere
123.	Room acoustics
124.	Materials used in adjacent rooms
125.	Vibration from nearby machinery
126.	Elevation changes
127.	Data center heat output
128.	Air conditioning usage
129.	Power consumption
130.	Electricity generation
131.	 Water usage
132.	Land usage
133.	Internet traffic fluctuations
134.	Network latency
135.	Server maintenance
136.	Network security
137.	Data transmission
138.	Network infrastructure upgrades
139.	Content delivery networks
140.	Internet regulations
141.	 Cloud service providers
142.	Data storage
143.	Data processing
144.	Internet outages
145.	Network topology
146.	Data backups
147.	Routing protocols
148.	Cybersecurity threats

These factors further emphasize the complexity and 
unpredictability of the condensation patterns inside the cube. The 
multitude of variables highlights the potential for randomness in 
the system, but also the challenges in ensuring true randomness 
when using the cube for random number generation.

If the random numbers controlled the computer, such as moving 
the mouse, pressing keys, scrolling etc how would this effect the 
condensation in the cube?

It could create a feedback loop that might indirectly affect the 
condensation in the cube. This feedback loop could be the result 
of several factors:

149.	Changes in ambient temperature
150.	Airflow
151.	 Vibrations
152.	Electromagnetic interference
153.	Light exposure
154.	Human interaction

While these factors might have subtle effects on the 
condensation patterns inside the cube, it’s difficult to determine 
the extent to which they would impact the randomness of the 
generated numbers. The overall effect would depend on the 
specific setup, the sensitivity of the cube to these factors, and the 
degree of interaction between the computer and its environment.
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