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The concept of determining the likelihood of an event, such as rolling a specific number on a die,

falls under the realm of probability theory. When considering an idealized 3-sided die--a theoretical

construct often used in basic examples--we assume that each of the three possible outcomes (1, 2,

or 3) is equally likely. This assumption establishes a uniform probability distribution across the

sample space. To calculate the probability of a single event, we use the fundamental formula: the

number of favorable outcomes divided by the total number of possible outcomes. In this specific

scenario, rolling any designated number is a single favorable outcome out of three total

possibilities.

Understanding Simple Probability: The Case of the 3-Sided Die

Consequently, the inherent likelihood of rolling any specific face, such as rolling a 2, remains

consistent: 1 out of 3. This figure can be represented in various mathematical formats for clarity

and computational use. As a fraction, the probability is precisely 1/3. Converting this value to a

decimal yields approximately 0.3333, and expressing it as a percentage provides the common

figure of 33.33%. Understanding this basic principle is crucial, as it lays the groundwork for

analyzing more complex scenarios involving multiple dice, which feature significantly larger sample

spaces and non-uniform distributions of sums.

While the initial text refers to a chart for this calculation, in the context of a single 3-sided die, the

calculation is straightforward and formulaic. The equality of outcomes means we do not require a

visual aid or complex table to ascertain the likelihood; the principles of simple counting are

sufficient. This foundational understanding allows us to appreciate the complexity introduced when

the number of sides, or more critically, the number of dice rolled simultaneously, increases. The

simplicity of the 3-sided die serves as a perfect conceptual bridge before we delve into compound

events.

3 Dice Probability Chart (With Probabilities)

The Fundamental Difference: Transitioning to Standard Dice

While the theoretical 3-sided die offers simplicity,

practical probability modeling often revolves around the

standard, six-sided die (or dice, plural), typically

denoted as a d6. Unlike the uniform case discussed

previously, calculating probabilities when rolling
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multiple d6s introduces complexity because we are

usually interested in the sum of the faces, which results

in a non-uniform probability distribution. It is essential

to distinguish between the probability of rolling a

specific face on a single die (always 1/6) and the

probability of achieving a specific sum when multiple

dice are involved.

The transition from a single die to multiple dice requires

a robust understanding of the size of the sample space-

-the complete set of all possible outcomes. For a single

standard die, the possibilities are straightforward: 1, 2,

3, 4, 5, or 6. This means there are exactly 6 potential

outcomes. This initial count is the base upon which all

subsequent multi-die calculations are built, utilizing the

multiplication principle of counting. When calculating

the probability of complex events, accurately defining

and counting the elements within the sample space is

the most critical first step.

The complexity scales rapidly as the number of dice

increases. The core principle dictates that the total

number of unique outcomes is found by multiplying the

number of sides (6) by itself for each die rolled. This
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exponentiation demonstrates why dice probability is

such a rich field of study, particularly in statistics and

gaming. The ensuing sections will elaborate on how

this mathematical principle yields the total number of

combinations for both two and three dice, setting the

stage for analyzing the likelihood of specific summed

totals.

Calculating the Sample Space for Multiple Dice

Determining the total number of unique combinations,

known formally as the size of the sample space, is

foundational to calculating accurate probabilities for

rolling multiple standard dice. This calculation relies on

the multiplication rule: if an experiment consists of N

sequential steps, and the first step has $k_1$

outcomes, the second step has $k_2$ outcomes, and so

on, the total number of possible outcomes for the entire

experiment is the product $k_1 times k_2 times dots

times k_N$.

For two standard dice, designated as Die A and Die B,

each die possesses 6 independent outcomes.

Therefore, the total number of possible combinations is

calculated as $6 times 6$, resulting in 36 unique
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combinations. These 36 outcomes encompass

everything from the pairing (1, 1) to (6, 6). While both (1,

2) and (2, 1) result in the same sum (3), they represent

distinct outcomes within the sample space, a

distinction critical for accurate probability modeling.

When we introduce a third standard die, the complexity

increases significantly. The total number of unique

combinations is derived by multiplying the outcomes of

the three independent events: $6 times 6 times 6$. This

calculation yields a grand total of 216 possible

combinations that the three dice could land on. This

exponential growth illustrates the vastness of the

possibilities when modeling compound probability

experiments. It is upon this total of 216 outcomes that

the subsequent probability distribution chart is built,

allowing us to calculate the specific likelihood of

achieving any given sum between 3 (1+1+1) and 18

(6+6+6).

Enumerating Outcomes: Combinations for Three Dice

As established, when rolling three independent, six-

sided dice, the overall size of the sample space is 216.

To calculate the probability of obtaining a specific sum,

ARABPSYCHOLOGY.C
OM

https://en.wikipedia.org/wiki/Dice
https://en.wikipedia.org/wiki/Probability
https://scales.arabpsychology.com/?p=127698
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Calculate the Probability of Rolling a Number on a 3-Sided Dice 6

PSYCHOLOGICAL SCALES scales.arabpsychology.com

we must systematically enumerate all the specific

combinations that result in that sum. This requires us to

consider the ordered triplets that define the outcome for

each die. For instance, the lowest possible sums

require strict sequencing:

The first dice may land on 1, the second may land on 1

and the third may land on 1. (Sum = 3)

The first dice may land on 1, the second may land on 1

and the third may land on 2. (Sum = 4)

The first dice may land on 1, the second may land on 1

and the third may land on 3. (Sum = 5)

. . .

The process of enumeration continues through all

permutations, confirming that the total number of

unique sequences is indeed 216. Since each unique

sequence is equally likely (with a probability of

$1/216$), the frequency of sequences that yield a

certain sum directly dictates the overall probability of

that sum occurring. The lowest possible sum is 3,

achieved only through the sequence (1, 1, 1).

Analyzing Specific Sums: The Probability Mass Function
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The probability mass function for rolling multiple dice

illustrates how the number of successful combinations

changes as the target sum moves away from the

minimum (3) or maximum (18). Sums closer to the

extremes have very few ways to occur, while sums

closer to the middle are highly redundant, meaning

many different combinations of rolls lead to the same

total. This redundancy is the primary driver of the non-

uniform nature of the probability distribution.

For example, reaching the absolute minimum sum of 3

is only possible in 1 way. This is an extremely low-

probability event, representing $1/216$ likelihood:

First Dice = 1, Second Dice = 1, Third Dice = 1

Contrast this with the sum of 4. Achieving this sum

requires careful distribution of the value 1 across the

three dice. There are exactly 3 unique ways this can

occur. These individual events are distinct microstates

that result in the same macrostate (the sum of 4):

First Dice = 1, Second Dice = 1, Third Dice = 2

First Dice = 1, Second Dice = 2, Third Dice = 1

First Dice = 2, Second Dice = 1, Third Dice = 1
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Moving further toward the mean, the number of

successful combinations rapidly increases. Consider

the sum of 5. There are 6 distinct ways to achieve this

sum, reflecting the increasing complexity and variety of

permutations available when the target number is

slightly larger. These combinations highlight the

concept of symmetry in probability counting:

First Dice = 1, Second Dice = 1, Third Dice = 3

First Dice = 1, Second Dice = 2, Third Dice = 2

First Dice = 1, Second Dice = 3, Third Dice = 1

First Dice = 2, Second Dice = 1, Third Dice = 2

First Dice = 2, Second Dice = 2, Third Dice = 1

First Dice = 3, Second Dice = 1, Third Dice = 1

This systematic enumeration, which continues for all

sums up to 18, reveals the distribution that governs the

three-dice roll. The number of combinations peaks in

the center of the range, which corresponds to sums of

10 and 11, indicating these are the most probable

outcomes.

Visualizing Outcomes: The Three-Dice Probability Chart

To facilitate intuitive understanding and quick
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comparison of likelihoods, these complex calculations

are typically compiled into a visual representation. The

following chart effectively serves as a visual guide to

the probability mass function for rolling three standard

d6 dice. It displays the frequency count--the number of

ways each sum can be achieved--alongside the

resulting probability, typically expressed as a fraction

of 216 or as a decimal/percentage.

A careful review of the chart reveals the distinct shape

of the probability distribution. Unlike a single-die roll,
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which is rectangular (uniform), the distribution for the

sum of three dice is clearly unimodal and symmetrical

around the central values. This visual evidence

confirms that the probabilities are not uniform; certain

sums are overwhelmingly more likely to occur than

others due to the combinatoric redundancy discussed

earlier. The chart is an essential tool for predicting

outcomes in games of chance or for applying statistical

modeling in various fields.

Interpreting the Distribution: Symmetry and Central Tendency

The shape of the distribution for the sum of three dice

is characterized by its symmetry and its strong central

tendency. The curve rises smoothly from the minimum

sum of 3 to a plateau around the middle, before

descending symmetrically toward the maximum sum of

18. This shape closely approximates a normal

distribution, a common outcome when summing

independent random variables, as described by the

Central Limit Theorem.

The data clearly indicates that the most probable sums,

representing the central tendency of the distribution,

are 10 and 11. These two sums have the highest
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frequency count of successful combinations (27 ways

each) out of the total 216 outcomes. Each of these sums

has a probability of $27/216$, which simplifies to $1/8$,

or 12.5%. Conversely, the chart highlights the rarity of

outcomes at the extreme tails of the distribution. The

least likely sums are 3 and 18, each occurring only 1

time, yielding the minimum probability of $1/216$.

Understanding this distribution is paramount for

strategic decision-making in any scenario involving

three dice. A player expecting a sum of 10 or 11 is

statistically well-grounded, while a player betting on a 3

or 18 is engaging in a low-frequency, high-risk wager.

The entire distribution serves as a clear illustration of

how compounding independent random variables shifts

the probability mass away from the extremes and

concentrates it near the expected value (which for three

dice is $3 times 3.5 = 10.5$).

Practical Applications of Dice Probability

The principles derived from the analysis of three-dice

probability extend far beyond simple games. The

modeling of independent events and the subsequent

analysis of their aggregate sums is a fundamental
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concept used extensively in fields like finance, physics,

and computer science. The dice roll acts as a simplified,

tangible model for understanding systems where

multiple random variables contribute to a final outcome.

In simulation and modeling, knowing the exact

probability distribution allows engineers and analysts

to set realistic expectations for system performance

under random conditions. For example, in Monte Carlo

simulations, the distribution of multiple independent

variables is often aggregated to predict complex

outcomes, mirroring the way the sums of three dice

aggregate to form a non-uniform distribution. This

insight is essential for risk assessment and predictive

modeling.

Ultimately, whether calculating the simple 1-in-3 chance

of a specific roll on a theoretical die or analyzing the

intricate 216 combinations of three standard dice, the

underlying methodology remains focused on rigorously

defining the sample space and enumerating favorable

outcomes. This foundational mathematical rigor

ensures that conclusions drawn about likelihood are

based on statistical certainty rather than mere intuition,
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providing a robust framework for understanding

chance.

In summary, the most likely sum of the three dice is 10

or 11 while the least likely sum of the three dice is 3 or

18.
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