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Consider The Continuous Probability Density Function Defined By Y=0.2 On
2.4x2.6. P(X>0.9)= P(X<0.9)= in the first paragraph sets the stage for an in-
depth exploration of probability density functions (PDFs) in continuous
distributions. Understanding these concepts is fundamental in fields such as
statistics, data science, engineering, and finance, where modeling
uncertainty and variability is crucial. This article aims to clarify the
principles behind continuous PDFs, demonstrate how to interpret the
probabilities associated with specific points and ranges, and provide
practical examples to solidify your understanding.

---

Understanding Continuous Probability Density
Functions (PDFs)

What Is a Probability Density Function?
A probability density function (PDF) describes the likelihood of a continuous
random variable taking on a particular value. Unlike discrete variables,
which have specific probabilities for each value, continuous variables are
described by their density over an interval. The key properties of a PDF
include:

The function is non-negative for all values of X: Y ≥ 0.

The total area under the curve of the PDF over its entire domain equals
1: ∫f(x) dx = 1.

Interpreting the PDF and Probabilities
Since the probability at an exact point for a continuous variable is zero
(P(X = x) = 0), probabilities are derived from the area under the curve over
an interval:

P(a ≤ X ≤ b) = ∫ₐᵇ f(x) dx

P(X > c) = 1 - P(X ≤ c) = ∫_c^∞ f(x) dx



This integral approach emphasizes that the probability is associated with an
interval, not a specific point.

---

Analyzing the Given PDF: Y=0.2 on 2.4x2.6

Understanding the Specification
The statement "Y=0.2 on 2.4x2.6" suggests that the probability density
function is constant at 0.2 over the interval from x = 2.4 to x = 2.6:

f(x) = 0.2 for x in [2.4, 2.6]

f(x) = 0 elsewhere

This describes a uniform distribution over the interval [2.4, 2.6].

Verifying the PDF Properties
To confirm this is a valid PDF, check the total area:

Area = height × width = 0.2 × (2.6 - 2.4) = 0.2 × 0.2 = 0.04

Since the total area should be 1 for a valid probability distribution, the
current setup indicates a scaled or normalized distribution. To make it a
proper PDF, the height or the interval length must be adjusted so that the
total area equals 1.

---

Calculating Probabilities: P(X > 0.9) and P(X <
0.9)

Context of the Probabilities
Given the distribution is uniform over [2.4, 2.6], the probabilities for X
being less than or greater than 0.9 are trivial because 0.9 is outside the
interval:



Since 0.9 < 2.4, P(X < 0.9) = 0

Similarly, P(X > 0.9) = 1

However, if the question aims to evaluate probabilities like P(X > 2.5) or
P(X < 2.5), the calculations would involve the uniform distribution over the
specified interval.

Calculating Probabilities for the Uniform
Distribution
For a uniform distribution over [a, b], the probability that X is less than
some value c within the interval is:

P(X < c) = (c - a) / (b - a), for a ≤ c ≤ b

Similarly, the probability of X being greater than c:

P(X > c) = (b - c) / (b - a), for a ≤ c ≤ b

---

Applying the Concepts to Practical Scenarios

Scenario 1: Adjusting the Distribution Range
Suppose you have a uniform distribution over [2.4, 2.6], with f(x) = 0.2. To
find P(X > 2.5):

Since 2.5 is within [2.4, 2.6],

P(X > 2.5) = (2.6 - 2.5) / (2.6 - 2.4) = 0.1 / 0.2 = 0.5

Similarly, P(X < 2.5) = 0.5.

---

Scenario 2: Extending to Larger or Different
Intervals
If the distribution is over [1, 3], with a uniform PDF:



f(x) = 1 / (3 - 1) = 0.5

P(X < 1.5) = (1.5 - 1) / (3 - 1) = 0.5 / 2 = 0.25

P(X > 2.5) = (3 - 2.5) / 2 = 0.5 / 2 = 0.25

---

Visualizing Continuous PDFs and Probabilities

Graphical Representation
Visualizing the PDF helps in understanding the distribution:

A rectangle representing the uniform distribution over [2.4, 2.6] with
height 0.2.

The area of this rectangle corresponds to the total probability (which
should be 1 after normalization).

Area Under the Curve and Its Significance
The area under the curve between two points determines the probability that X
falls within that range:

For example, the shaded area between 2.4 and 2.5 indicates P(2.4 ≤ X ≤
2.5).

---

Conclusion and Key Takeaways
Understanding the principles of continuous probability density functions is
essential for accurately modeling and interpreting real-world data. The
example of a uniform distribution over a specified interval illustrates how
probabilities are derived from the area under the PDF curve. When dealing
with questions like P(X > 0.9) or P(X < 0.9), always consider the domain of
the distribution—points outside the interval typically have zero probability,
while probabilities within the interval are proportional to the length of the
sub-interval.



To summarize:

A continuous PDF describes likelihood over an interval, not at specific
points.

Uniform distributions are simple to analyze, with constant density over
the interval.

Calculating probabilities involves integrating the PDF over the desired
range or, for uniform distributions, using simple ratios.

Visualizations aid in understanding how probability mass is distributed.

By mastering these concepts, you can confidently analyze and interpret
continuous probability models in various applications, from quality control
to financial risk assessment.

---
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Frequently Asked Questions

What is the meaning of the continuous probability
density function Y=0.2 over the interval 2.4 to 2.6?
It indicates that the probability density of the random variable X within the
interval [2.4, 2.6] is constant at 0.2, meaning X is uniformly distributed
over this interval.

How do you calculate P(X > 0.9) and P(X < 0.9) given
the density function?
Since the density is defined over [2.4, 2.6], and 0.9 is outside this
interval, both P(X > 0.9) and P(X < 0.9) are zero because the probability
outside the support is zero.

Is the probability P(X > 0.9) equal to P(X < 0.9) in
this case?
Yes, both probabilities are zero because 0.9 lies outside the interval where
the density function is defined, so the random variable X cannot take values
outside [2.4, 2.6].



What does the equality P(X > 0.9) = P(X < 0.9) imply
about the distribution of X?
It implies that, within the context of the given density function, the
probabilities of X being greater than 0.9 and less than 0.9 are equal, which
is true here because both are zero due to the support being entirely above
0.9.

If the question intends to compare probabilities
within the interval, how should it be interpreted or
modified?
To compare probabilities within the interval, the question should specify a
point within [2.4, 2.6], such as P(X > 2.5) versus P(X < 2.5), which would
then be meaningful to evaluate based on the uniform distribution.

Additional Resources
Understanding the Continuous Probability Density Function and Its
Implications: A Detailed Review

---

Introduction to Continuous Probability Density Functions (PDFs)

In the realm of probability theory and statistics, the concept of a
probability density function (PDF) is fundamental when dealing with
continuous random variables. Unlike discrete distributions, where
probabilities are assigned to specific outcomes, continuous distributions are
characterized by functions that assign probabilities over intervals of
values.

A PDF, denoted typically as \(f(x)\), describes the relative likelihood of a
random variable \(X\) taking on a particular value within its domain. The key
properties of a PDF include:

- Non-negativity: \(f(x) \geq 0\) for all \(x\).
- Total Area: \(\int_{-\infty}^{\infty} f(x) \, dx = 1\).

The probability that a continuous random variable falls within a particular
interval \([a, b]\) is given by the integral:

\[
P(a \leq X \leq b) = \int_a^b f(x) \, dx
\]

Understanding these foundational principles is crucial before delving into
the specific PDF defined by the statement involving Y=0.2 on 2.4×2.6, and the



probability calculations concerning \(X\).

---

Deciphering the Given PDF Definition

The statement:

> Consider the continuous probability density function defined by \(Y=0.2\)
on \(2.4 \times 2.6\). \(P(X > 0.9) = P(X < 0.9) =\)

may initially seem cryptic. To interpret this accurately, let's analyze it
piece by piece.

1. The Constant Density \(Y=0.2\)

- This indicates that the PDF is constant across a certain interval, which
signifies a uniform distribution.
- The value \(Y=0.2\) suggests that within the specified interval, the
density is uniform and constant at \(0.2\).

2. The Interval \(2.4 \times 2.6\)

- The notation "2.4×2.6" likely refers to the interval \([2.4, 2.6]\).
- Since the density is uniform on this interval, the PDF can be expressed as:

\[
f(x) = \begin{cases}
0.2, & \text{if } x \in [2.4, 2.6] \\
0, & \text{otherwise}
\end{cases}
\]

3. Validity of the PDF

- For a uniform distribution over \([a, b]\), the density must satisfy:

\[
f(x) = \frac{1}{b - a}
\]

- Given \(f(x) = 0.2\) over \([2.4, 2.6]\), the length of this interval is:

\[
b - a = 2.6 - 2.4 = 0.2
\]

- Confirming:

\[
\frac{1}{b - a} = \frac{1}{0.2} = 5



\]

- Since the density is given as 0.2, which is not equal to 5, this suggests
that either the initial statement is simplified or there's a
misinterpretation.

Possible clarification: The statement might be indicating that the density
function Y is constant at 0.2 within the interval \([2.4, 2.6]\), which would
make it a uniform distribution with density \(f(x) = 0.2\).

- To verify, note that:

\[
\int_{2.4}^{2.6} 0.2 \, dx = 0.2 \times (2.6 - 2.4) = 0.2 \times 0.2 = 0.04
\]

- Since total probability must be 1, the distribution is only valid if the
total probability over this interval sums to 1, which indicates that the
distribution might be discrete or truncated.

Conclusion:
Given the conflicting values, the most reasonable interpretation is that the
probability density function is uniform over the interval \([2.4, 2.6]\) with
constant density 0.2. The total probability over this interval is 0.04,
implying this is a partial distribution or a segment of a composite
distribution.

---

Formal Definition of the Distribution

Based on the above interpretation, the PDF can be summarized as:

\[
f(x) = \begin{cases}
0.2, & x \in [2.4, 2.6] \\
0, & \text{otherwise}
\end{cases}
\]

This is a uniform distribution over the interval \([2.4, 2.6]\), with total
probability mass of 0.04.

---

Calculating Probabilities: \( P(X > 0.9) \) and \( P(X < 0.9) \)

The core of the problem involves calculating:

\[
P(X > 0.9) \quad \text{and} \quad P(X < 0.9)



\]

Given the defined PDF, the key is to analyze whether \(0.9\) falls within the
support \([2.4, 2.6]\).

1. Is \(0.9\) within \([2.4, 2.6]\)?

- No, since \(0.9 < 2.4\).

- Therefore, the probability of \(X\) being less than 0.9:

\[
P(X < 0.9) = 0
\]

- Similarly, the probability of \(X\) being greater than 0.9:

\[
P(X > 0.9) = P(X \in [2.4, 2.6]) = \int_{2.4}^{2.6} 0.2 \, dx = 0.2 \times
(2.6 - 2.4) = 0.2 \times 0.2 = 0.04
\]

This indicates that:

\[
P(X > 0.9) = 0.04
\]
\[
P(X < 0.9) = 0
\]

---

Interpreting the Probabilities

Given the support of the distribution, the probability that \(X\) exceeds 0.9
is simply the probability that \(X\) lies in \([2.4, 2.6]\)—which is
\(0.04\). Conversely, the probability that \(X\) is less than 0.9 is zero
because the distribution has no mass below 2.4.

This distinction is crucial:

- For a uniform distribution over an interval, probabilities outside the
support are zero.
- For intervals within the support, probabilities are proportional to the
interval length multiplied by the density.

---

Broader Implications and Deep Dive into Uniform Distributions



1. Characteristics of Uniform Distributions

- Definition: The uniform distribution \(U[a, b]\) assigns equal probability
density over \([a, b]\).
- PDF: \(f(x) = \frac{1}{b - a}\) for \(x \in [a, b]\).
- Mean: \(\frac{a + b}{2}\).
- Variance: \(\frac{(b - a)^2}{12}\).

In our case, the distribution is over \([2.4, 2.6]\):

- Mean: \(\frac{2.4 + 2.6}{2} = 2.5\).
- Variance: \(\frac{(0.2)^2}{12} = \frac{0.04}{12} \approx 0.00333\).

2. Probability Calculations for Other Intervals

Suppose we want to find probabilities for other points:

- Probability \(X\) falls within a subinterval \([c, d]\subseteq [2.4,
2.6]\):

\[
P(c \leq X \leq d) = \text{density} \times (d - c) = 0.2 \times (d - c)
\]

- Probability outside the support is zero.

3. Cumulative Distribution Function (CDF)

The CDF \(F(x)\) for the uniform distribution over \([a, b]\) is:

\[
F(x) =
\begin{cases}
0, & x < a \\
\frac{x - a}{b - a}, & a \leq x \leq b \\
1, & x > b
\end{cases}
\]

Applying to our case:

\[
F(x) =
\begin{cases}
0, & x < 2.4 \\
\frac{x - 2.4}{0.2}, & 2.4 \leq x \leq 2.6 \\
1, & x > 2.6
\end{cases}
\]

This allows us to compute probabilities such as:



\[
P(X < x) = F(x)
\]

and

\[
P(X > x) =
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