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Understanding how to compute the probability of the intersection of two events is
fundamental in probability theory. Given the probabilities of two events E and F, along
with their joint probability, we can uncover more about their relationship—whether they
are independent, mutually exclusive, or correlated. In this article, we will explore the
problem statement: with P(E) = 23, P(F) = 34, and P(E ∩ F) = 58, how do we find P(E ∩
F)? We will interpret these values carefully, analyze their implications, and walk through
the steps involved in solving such probability problems.

---

Deciphering the Given Data

Before delving into the solution, it is crucial to understand what the provided probabilities
mean and how they fit into the broader context of probability theory.

Understanding Probability Values
- Probability of E, P(E): Given as 23.
- Probability of F, P(F): Given as 34.
- Joint Probability, P(E ∩ F): Given as 58.

At first glance, these numbers seem unusual because, in classical probability, probabilities
are between 0 and 1 (or 0% and 100%). However, in some contexts or problem
statements, these could be scaled values, counts, or perhaps represent percentages
multiplied by 100.

Possible interpretations:
- If these are percentages, then:
- P(E) = 23% = 0.23
- P(F) = 34% = 0.34
- P(E ∩ F) = 58% = 0.58
- If these are scaled counts over a total number of trials, then the total sample space size
(N) can be inferred to normalize these values into probabilities.

Assumption:
For clarity, we will assume that the probabilities are expressed as percentages and need
to be converted into decimal form for calculations.



Thus:
- P(E) = 23/100 = 0.23
- P(F) = 34/100 = 0.34
- P(E ∩ F) = 58/100 = 0.58

---

Key Concepts in Probability Theory

Understanding the relationships between these probabilities requires familiarity with
several fundamental concepts.

1. Complementary Probabilities
- The probability that an event does not occur is 1 minus the probability that it does:
- P(E') = 1 - P(E)
- P(F') = 1 - P(F)

2. Union and Intersection of Events
- The union of E and F, denoted as P(E ∪ F), represents the probability that either E
occurs, F occurs, or both occur.
- The intersection, P(E ∩ F), represents the probability that both E and F occur
simultaneously.

3. The Inclusion-Exclusion Principle
- The principle states:
- P(E ∪ F) = P(E) + P(F) - P(E ∩ F)
- This formula corrects for double-counting the intersection when summing individual
probabilities.

4. Independence of Events
- Events E and F are independent if:
- P(E ∩ F) = P(E) P(F)

5. Mutually Exclusive Events
- Events that cannot happen simultaneously:
- P(E ∩ F) = 0

---



Analyzing the Given Data

Using the assumptions above, let's analyze the data:

- P(E) = 0.23
- P(F) = 0.34
- P(E ∩ F) = 0.58

Notice that P(E ∩ F) (0.58) exceeds both P(E) and P(F). Since the intersection cannot be
larger than either individual probability, this indicates inconsistency under standard
probability rules unless the probabilities are scaled counts or represent different units.

Implication:
- The only way P(E ∩ F) can be greater than P(E) or P(F) is if these are not probabilities
but counts or scaled values, or if the total sample space is not normalized to 1.

Assuming the values are scaled counts:

Let the total sample space size be N. Then:

- P(E) = 23/N
- P(F) = 34/N
- P(E ∩ F) = 58/N

Given that P(E ∩ F) > P(E) and P(F), this suggests that counts are inconsistent unless
interpreted differently.

Conclusion:
- If the values are counts, then the total N must be at least 58. For the calculations, we will
treat these as counts and find the probability by dividing by N.

---

Calculating P(ef): The Intersection of E and F

The notation P(ef) or P(EF) generally refers to the probability of both events E and F
occurring simultaneously, i.e., P(E ∩ F).

Given the previous data:

- P(E ∩ F) = 58 (assuming scaled counts)

If we want to find the actual probability:

- P(E ∩ F) = 58 / N

Similarly:
- P(E) = 23 / N



- P(F) = 34 / N

---

Determining the Total Sample Space N

Since probabilities must be consistent, the total sample space N should satisfy:

- P(E ∩ F) ≤ P(E) and P(F)
- That is, 58/N ≤ 23/N and 58/N ≤ 34/N

But 58/N cannot be less than or equal to 23/N or 34/N unless 58/N ≤ min(23/N, 34/N),
which is impossible because 58 > 23 and 58 > 34.

This suggests that the initial data might be misinterpreted or perhaps scaled differently.

Alternative interpretation:
Suppose the given values are percentages multiplied by 100, making:

- P(E) = 23%
- P(F) = 34%
- P(E ∩ F) = 58%

In that case, the joint probability exceeds individual probabilities, implying E and F are not
mutually exclusive and are highly overlapping.

---

Calculating P(E ∩ F): The Final Step

Assuming the data are percentages:

- P(E) = 0.23
- P(F) = 0.34
- P(E ∩ F) = 0.58

This is impossible because the probability of the intersection cannot be greater than the
probability of either event:

- P(E ∩ F) ≤ P(E)
- P(E ∩ F) ≤ P(F)

Since 0.58 > 0.23 and 0.34, this violates the basic probability rule that the intersection
cannot exceed individual probabilities.

Conclusion:



- The data as provided seem inconsistent with standard probability axioms.
- It’s possible the problem is designed as a trick question or to illustrate the importance of
verifying data validity.

---

Summary and Final Remarks

In typical probability problems, the key is understanding the relationships between the
probabilities of events, their intersections, and unions. When given data such as P(E), P(F),
and P(E ∩ F), the primary goal often involves finding P(E ∩ F) or checking for
independence or mutual exclusivity.

Key takeaways:

- Probabilities are always between 0 and 1.
- The intersection probability cannot exceed either individual probability.
- If the data appears inconsistent, verify the units, scales, and assumptions.
- Use the inclusion-exclusion principle to relate union and intersection probabilities:

P(E ∪ F) = P(E) + P(F) - P(E ∩ F)

- For independent events:

P(E ∩ F) = P(E) P(F)

Final note:
Given the data in the problem, the most logical conclusion is that the initial probabilities
are scaled counts or percentages. Under standard probability rules, the intersection
probability P(E ∩ F) cannot be greater than P(E) or P(F). Therefore, the problem
emphasizes the importance of data validation and understanding the context before
performing calculations.

---

Conclusion

While the problem as stated appears to contain inconsistent data under classical
probability assumptions, it serves as a valuable lesson in careful data interpretation and
the fundamental properties of probabilities. When working with real-world data or exam
problems, always verify that the values make sense within the constraints of probability
axioms. Understanding how to manipulate probabilities, apply the inclusion-exclusion
principle, and recognize the relationships between events is essential for accurate
calculations and sound reasoning in probability theory.

If the data are adjusted or clarified—say, if probabilities are correctly scaled between 0



and 1—the approach to finding P(E ∩ F) becomes straightforward: it would simply be the
given joint probability value or derived via the relevant formulas.

Frequently Asked Questions

Given events E and F with P(E) = 0.23, P(F) = 0.34, and
P(E ∩ F) = 0.58, is there an inconsistency in these
probabilities?
Yes, there is an inconsistency. Since P(E ∩ F) cannot be greater than either P(E) or P(F),
having P(E ∩ F) = 0.58 exceeds P(E) = 0.23 and P(F) = 0.34, indicating an error or typo in
the provided probabilities.

How do you interpret the given probabilities P(E) =
0.23, P(F) = 0.34, and P(E ∩ F) = 0.58?
Interpreting these probabilities suggests a contradiction because the intersection
probability exceeds the individual probabilities, which is impossible, indicating that the
data may be incorrect or misprinted.

What is the correct way to calculate P(E ∪ F) given P(E),
P(F), and P(E ∩ F)?
The formula is P(E ∪ F) = P(E) + P(F) – P(E ∩ F). However, with the provided values, since
P(E ∩ F) exceeds P(E) and P(F), the calculation indicates inconsistent data.

If P(E) = 0.23, P(F) = 0.34, and P(E ∩ F) = 0.58, what
conclusions can be drawn?
These probabilities are inconsistent because the intersection probability cannot be larger
than either individual event probability. This suggests a data error or typo in the given
probabilities.

How should probabilities be assigned to events E and F
to ensure logical consistency?
Probabilities must satisfy the conditions P(E ∩ F) ≤ P(E) and P(E ∩ F) ≤ P(F). Therefore,
P(E ∩ F) should be less than or equal to 0.23 and 0.34, respectively, to ensure consistency.

Additional Resources
Suppose That E And F Are Events In A Sample Space And P(e)=23, P(f)=34, And P(fe)=58.
Find P(ef)



Understanding probability problems involving multiple events is fundamental in the study
of probability theory and statistics. The question presents two events, E and F, within a
sample space, along with their respective probabilities and the probability of their
intersection. At first glance, the given numerical values seem unusual, especially since
probabilities are typically expressed as values between 0 and 1. This suggests that the
numbers are perhaps in a different scale or are representing fractions that need to be
converted into standard probability form. The core task here is to determine P(ef)—the
probability of the intersection of E and F, denoted as P(E ∩ F). This problem provides a
rich opportunity to explore concepts such as the properties of probability measures, the
intersection and union of events, and the application of fundamental probability formulas.

---

Understanding the Problem and Its Context

Before diving into calculations, it’s essential to interpret what the problem statement
implies and clarify any potential ambiguities. The problem states:

- P(e) = 23
- P(f) = 34
- P(fe) = 58

and asks us to find P(ef).

Key points to consider:

- Probabilities are usually expressed as values between 0 and 1. The given values (23, 34,
58) are outside this range, indicating they might be scaled or represent percentages.
- The notation P(e), P(f), P(fe), and P(ef) suggests these are probabilities of events E, F,
and their intersections.

Possible interpretations:

1. Probabilities as percentages: If the values are percentages, then:

- P(e) = 23% = 0.23
- P(f) = 34% = 0.34
- P(fe) = 58% = 0.58

2. Typographical errors or different scales: Alternatively, they might be in some arbitrary
units, but standard probability calculations will require normalized values between 0 and
1.

Given the context, the most reasonable assumption is that the probabilities are expressed
as percentages, and thus, we should convert them to decimal form for calculations.

Conversion:

- P(e) = 23/100 = 0.23



- P(f) = 34/100 = 0.34
- P(fe) = 58/100 = 0.58

Now, the problem is to find P(ef), which, in standard notation, is P(E ∩ F). Since P(fe) is
given as 0.58, and it's the probability of the intersection, the question seems to be about
confirming or calculating P(E ∩ F).

However, the problem explicitly asks to find P(ef), which may be a notation variation or
perhaps a typo. For clarity, we'll assume P(ef) = P(E ∩ F).

---

Fundamental Concepts in Probability Relevant to
the Problem

To approach this problem systematically, a review of key probability concepts is
necessary.

Event and Sample Space

- Sample Space (S): The set of all possible outcomes.
- Event: A subset of the sample space. For example, event E might be "rolling a die and
getting a number less than 3," and event F might be "getting an even number."

Probability of an Event

- The probability of an event E, denoted P(E), measures how likely E is to occur.
- Values are between 0 and 1, inclusive.

Intersection of Events

- The intersection of two events, E and F, denoted E ∩ F, represents the outcomes that are
common to both events.
- The probability of the intersection, P(E ∩ F), measures how likely both E and F occur
simultaneously.

Union of Events

- The union, E ∪ F, is the event that either E or F or both occur.
- The probability is given by:



P(E ∪ F) = P(E) + P(F) – P(E ∩ F)

Conditional Probability and Independence

- Conditional probability, P(E | F), is the probability of E given that F has occurred.
- Two events are independent if P(E ∩ F) = P(E) P(F).

---

Step-by-Step Solution to Find P(ef)

Given the probabilities in percentage form:

- P(e) = 0.23
- P(f) = 0.34
- P(fe) = 0.58

The question is to find P(ef), which in most contexts refers to P(E ∩ F). Since P(fe) is
already given as 0.58, and assuming that P(ef) is the same as P(E ∩ F), then the
probability of the intersection of E and F is 0.58.

But wait: there is an inconsistency here—since P(E ∩ F) cannot be greater than either P(E)
or P(F) individually.

- P(E) = 0.23
- P(F) = 0.34
- P(E ∩ F) = 0.58

This is impossible because the intersection cannot have a higher probability than either
individual event.

Therefore, the initial assumption that P(fe) = 0.58 is correct must be reconsidered.

---

Reconciling the Probabilities

Since P(E ∩ F) cannot exceed P(E) or P(F), the data suggests that the probabilities are not
in the standard 0-1 range or that the initial numbers are not probabilities but perhaps
counts or percentages in a different context.

Alternative interpretation:

Suppose the numerical values are in the form of percentages:



- P(e) = 23%
- P(f) = 34%
- P(fe) = 58%

But again, P(E ∩ F) cannot be more than either P(E) or P(F). Therefore, perhaps the
problem contains a typo or is illustrating a conceptual point rather than a real data
scenario.

---

Understanding the Intended Calculation

Assuming the problem is asking for P(E ∩ F), and the given values are:

- P(E) = 0.23
- P(F) = 0.34
- P(E ∩ F) = 0.58

which is impossible, so perhaps the question is asking to find P(E ∩ F) given P(E), P(F),
and P(E ∩ F), but the numbers are mismatched.

Alternatively, if we interpret the problem differently:

Suppose the numbers are:

- P(E) = 23/100
- P(F) = 34/100
- P(E ∩ F) = 58/100

which again violates the basic probability rule.

Therefore, the most logical assumption is that the values are misrepresented or are in a
scaled format.

---

Applying Probability Rules to Find P(ef)

If the problem was correctly posed with consistent probabilities, the core approach to find
P(E ∩ F) would involve the following:

- If events are independent:

P(E ∩ F) = P(E) × P(F)

- If events are dependent:



P(E ∩ F) = P(E) × P(F | E)

Given the data, if the probabilities are:

- P(E) = 0.23
- P(F) = 0.34
- P(E ∩ F) = ?

And assuming independence (which we cannot confirm), then:

P(E ∩ F) = 0.23 × 0.34 = 0.0782

which is approximately 7.82%.

Alternatively, if the data indicates that P(E ∩ F) = 0.58 (which is more than P(E) and P(F)),
it suggests that the events are highly overlapping or perhaps that the data is inconsistent.

---

Conclusion: Clarifying the Problem and Final
Calculation

Given the inconsistencies in the provided data, the most logical approach is:

- Recognize that probabilities must lie between 0 and 1.
- Convert the given numbers into decimal probabilities if they are percentages.
- Use fundamental probability rules, such as the inclusion-exclusion formula:

P(E ∪ F) = P(E) + P(F) – P(E ∩ F)

- If P(E ∩ F) is unknown and the others are known, rearrange to find P(E ∩ F):

P(E ∩ F) = P(E) + P(F) – P(E ∪ F)

Without information on P(E ∪ F), we cannot proceed further unless assuming
independence:

- Assuming independence:

P(E ∩ F) = P(E) × P(F)

Given P(E) = 0.23 and P(F) = 0.34,

P(E ∩ F) = 0.23 × 0.34 = 0.0782 or 7.82%.

---



Features and Summary

Pros:

- Reinforces fundamental probability concepts.
- Demonstrates the importance of understanding the scale and interpretation of data.
- Highlights the necessity of data consistency when performing probability calculations.

Cons:

- The initial data appears inconsistent with standard probability rules.
-
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