For An Urn With B Blue Balls And G Green
Balls, Find - The Probability Of Green, Blue,
Green (in That

For An Urn With B Blue Balls And G Green Balls, Find - The Probability Of Green, Blue,
Green (in That in the first paragraph sets the stage for understanding a common probability
problem involving an urn filled with different colored balls. This type of problem is fundamental in
probability theory and helps illustrate how to calculate the likelihood of specific sequences when
drawing objects without replacement. Whether you're a student preparing for exams or someone
interested in probability puzzles, understanding how to approach this problem will enhance your
grasp of combinatorial probability and the principles behind sequential events.

Understanding the Problem: The Scenario with B Blue
and G Green Balls

Defining the Setup

In the problem, you have an urn containing a total of \( B + G ) balls, where:
-\( B\) represents the number of blue balls,
-\( G ) represents the number of green balls.

The task is to find the probability of drawing a specific sequence: first a green ball, then a blue ball,
and finally another green ball, without replacement. This means that after each draw, the ball is not
put back into the urn, affecting subsequent probabilities.

Why This Problem Matters

Calculating the probability of specific sequences like "Green, Blue, Green" demonstrates key
concepts:

- Sequential probability calculations,

- The impact of changing sample space after each draw,

- The importance of conditional probability.

Understanding these concepts provides a foundation for solving more complex probability problems
involving multiple stages and dependent events.



Breaking Down the Probability Calculation

Step 1: Probability of the First Green Ball

The initial probability of drawing a green ball on the first draw is:
\[
P(\text{Green} 1) =\frac{G}{B + G}

\]
since there are \( G \) green balls out of a total of \( B + G ).

Step 2: Probability of the Second Blue Ball Given the First
Green

After removing one green ball, the urn now contains:
-\( G- 1)) green balls,

-\( B\\) blue balls,

- Atotal of \( B + G - 1) balls remaining.

The probability of drawing a blue ball in the second draw, given that the first was green, is:
\[

P(\text{Blue} 2 |\text{Green} 1) =\frac{B}{B + G- 1}

\]

Step 3: Probability of the Third Green Ball Given the First
Green and Second Blue

Now, two balls have been removed: one green and one blue. The remaining balls are:
-\(G-1)) green balls,

-\( B-1\) blue balls,

-Total: \(B + G-2V\).

The probability of drawing a green ball in the third draw, given the previous two events, is:
\[

P(\text{Green} 3 |\text{Green} 1, \text{Blue} 2) =\frac{G-1}{B+ G-2}

\]

Calculating the Overall Probability

To find the probability of the sequence "Green, Blue, Green," we multiply the probabilities of each
dependent event:

\[
P(\text{Green, Blue, Green}) = P(\text{Green} 1) \times P(\text{Blue} 2 |\text{Green} 1) \times



P(\text{Green} 3 |\text{Green} 1, \text{Blue} 2)
\]

Substituting the values:

\[

P(\text{Green, Blue, Green}) = \frac{G}{B + G} \times \frac{B}{B + G - 1} \times \frac{G - 1}{B +
G-2}

\]

This formula captures the probability of drawing green, then blue, then green in that specific order
without replacement.

Example Calculation

Suppose the urn contains:
-\( B = 3) blue balls,
-\( G = 4) green balls.

Calculate the probability of drawing green, then blue, then green:

\[

P =\frac{4}{3 + 4} \times \frac{3}{3 + 4 - 1} \times \frac{4 -1}{3 +4 -2}

\]

Simplify:

\[

P =\frac{4}{7} \times \frac{3}{6} \times \frac{3}{5} = \frac{4}{7} \times \frac{1}{2} \times
\frac{3}{5}

\]

Multiply:

\[

P = \frac{4 \times 1 \times 3}{7 \times 2 \times 5} = \frac{12}{70} = \frac{6}{35}

\]

Thus, the probability of drawing green, then blue, then green in that order is \(\frac{6}{35}\).

Generalization and Variations

Different Sequences and Outcomes

You can adapt this approach to other sequences, such as:
- Blue, Green, Blue,

- Green, Green, Blue,

- Any other order involving B blue and G green balls.



For each sequence, simply multiply the corresponding conditional probabilities, adjusting the
numerator and denominator based on the remaining balls after each draw.

Probability with Replacement

If the balls are replaced after each draw, the probabilities remain constant for each draw:

\[
P(\text{Green, Blue, Green with replacement}) = \left(\frac{G}{B + G}\right) \times

\left(\frac{B} {B + G}\right) \times \left(\frac{G}{B + G}\right)
\]

which simplifies to:

\[

\left(\frac{G}{B + G}\right)”2 \times \frac{B}{B + G}
\]

This scenario is often easier because the probabilities do not change after each draw.

Key Takeaways for Solving Similar Problems

 Identify the sequence of events: Clearly define the order in which you are drawing balls.

e Calculate individual probabilities: Find the probability of each event conditioned on
previous events.

e Use multiplication rule: Multiply the conditional probabilities to get the overall probability.

¢ Adjust for remaining objects: After each draw, update the counts of remaining balls to
calculate subsequent probabilities accurately.

¢ Consider replacement scenarios: Determine whether the problem involves replacement, as
it affects the probability calculations.

Conclusion

Understanding how to find the probability of a specific sequence like "Green, Blue, Green" in an urn
with \( B \) blue balls and \( G \) green balls is a fundamental skill in probability theory. By breaking
down the problem into conditional probabilities and carefully updating the counts after each draw,
you can accurately compute the likelihood of complex sequences. Whether for academic purposes or
practical applications, mastering these techniques enhances your ability to analyze dependent



events and make informed predictions based on probabilistic models. Remember, the key to solving
these problems lies in systematic reasoning and precise calculation at each step.

Frequently Asked Questions

What is the probability of drawing a green ball first, then a
blue ball, and then a green ball from an urn with B blue and G
green balls?

The probability is calculatedas (G/(B+ G))(B/(B+G-1)) (G-1)/ (B + G-2)).

How does the probability change if the balls are drawn without
replacement in the sequence green, blue, green?

The probability decreases as the total number of balls decreases with each draw, calculated as (G /
B+G)B/B+G-1)(G-1)/ B+ G-2)).

If there are 5 blue and 7 green balls, what is the probability of
drawing green, then blue, then green in sequence?

Using the formula, the probability is (7/12) (5/11) (6/10) = (7/12)(5/11)(6/10).

What assumptions are made when calculating the probability
of green-blue-green in this scenario?

The calculation assumes that balls are drawn without replacement, each draw is independent given
the previous, and the urn's composition remains the same except for the removed balls.

Can the probability of the sequence green, blue, green be
generalized for any number of green and blue balls?

Yes, the general formulais (G/(B+ G))(B/(B+ G-1))((G-1)/ (B + G - 2)), applicable for any
positive integers B and G with G = 2.

Additional Resources

For An Urn With B Blue Balls And G Green Balls, Find - The Probability Of Green, Blue, Green (in
That Sequence)

Understanding probabilities in combinatorial scenarios such as drawing balls from an urn is
fundamental in fields ranging from statistics to game theory. When an urn contains a mixture of
differently colored balls, calculating the probability of specific sequences of draws becomes an
intriguing exercise. For an urn with B blue balls and G green balls, find - the probability of green,



blue, green (in that sequence)—this problem encapsulates the core principles of sequential
probability, conditional likelihoods, and combinatorial reasoning. This guide aims to walk you
through the detailed steps, considerations, and formulas necessary to solve this problem accurately
and confidently.

Introduction to the Problem

Suppose you have an urn containing a total of B blue balls and G green balls, making the total
number of balls:

Total balls, T=B + G

You are asked to find the probability of drawing, in sequence, a green ball first, then a blue ball, and
finally another green ball, without replacement. This means once a ball is drawn, it is not put back
into the urn before the next draw.

Mathematically, the problem is to compute:

P(Green, Blue, Green)

which translates into the probability that the first draw is green, the second is blue, and the third is
green, in that specific order.

Clarifying the Assumptions

Before diving into calculations, it's crucial to clarify the assumptions involved:
- Without replacement: Once a ball is drawn, it is not returned to the urn.

- Sequential draws: The order in which the balls are drawn matters.

- Fixed composition: The number of green and blue balls remains constant at the start, and the
composition changes after each draw.

Step-by-Step Breakdown of the Calculation

Let’s decompose the problem into stages, considering the probability at each draw conditioned on
previous outcomes.

Step 1: The First Draw — Green Ball

- Number of green balls initially: G
- Total balls initially: T=B + G

The probability that the first ball drawn is green:

\[ P(\text{first green}) = \frac{G}{T} \]



Step 2: The Second Draw — Blue Ball
- After drawing a green ball, the composition of the urn changes:

- Green balls remaining: G - 1
- Blue balls remaining: B (unchanged)
- Total remaining balls: T - 1

- The probability that the second ball is blue, given the first was green:

\[ P(\text{second blue} | \text{first green}) = \frac{B}{T -1} \]

Step 3: The Third Draw — Green Ball
- Now, after drawing a green and then a blue ball:

- Green balls remaining: G - 1 (since one green was taken)
- Blue balls remaining: B - 1 (since one blue was taken)
- Total remaining balls: T - 2

- The probability that the third ball is green, given the first two outcomes:

\[ P(\text{third green} | \text{first green, second blue}) = \frac{G - 1}{T - 2} \]

Combining the Probabilities

Since these are sequential dependent events, the overall probability is the product of these
conditional probabilities:

\[

\boxed{

P(\text{Green, Blue, Green}) = P(\text{first green}) \times P(\text{second blue} | \text{first green})
\times P(\text{third green} | \text{first green, second blue})

}

\]

Plugging in the expressions:

\[
P =\frac{G}{T} \times \frac{B}{T - 1} \times \frac{G - 1}{T - 2}
\]

This is the primary formula to compute the probability of drawing green, then blue, then green in
that specific order without replacement.



Generalized Formula and Variations

The above calculation assumes a specific sequence. To extend this to other sequences or conditions,
consider:

- Replacing colors in the sequence: For example, blue, green, blue.
- With replacement scenario: When balls are replaced, probabilities at each step are independent,

simplifying calculations.
- Different initial counts: Adjust B and G accordingly.

Practical Example
Suppose an urn contains:

- B = 5 blue balls
- G = 4 green balls

Total: T=9

Calculate the probability of drawing green, then blue, then green:

\[

P =\frac{4}{9} \times \frac{5}{8} \times \frac{3}{7} = \frac{4 \times 5 \times 3}{9 \times 8
\times 7} = \frac{60} {504} = \frac{5} {42} \approx 0.1190

\]

So, there's approximately an 11.9% chance of this specific sequence.

Additional Considerations
Impact of Changing the Sequence

The order of draws significantly influences the probability. For example, the probability of blue,
green, blue would be:

\[

P =\frac{B}{T} \times \frac{G}{T - 1} \times \frac{B - 1}{T - 2}
\]

which differs from the original sequence.

Effect of Replacement

If the balls are replaced after each draw, probabilities remain constant:



\[

P(\text{green, blue, green}) = \left(\frac{G} {T}\right) \times \left(\frac{B} {T}\right) \times
\left(\frac{G}{T}\right)

\]

which simplifies calculations but alters the nature of the scenario.

Visualizing the Calculation: Tree Diagrams
Using tree diagrams can help visualize the sequential probabilities:

1. First level: starting with G green and B blue.
2. Branches: each possible color drawn next, with corresponding probabilities.
3. Paths: the sequence in question.

This approach helps in understanding how each step depends on previous outcomes.

Real-World Applications

- Quality control: Assessing the likelihood of certain defect sequences.

- Card games and gambling: Calculating odds of specific sequences.

- Biological sampling: Probability of detecting specific sequences of traits.
- Manufacturing processes: Sequencing of defect detection.

Summary and Key Takeaways

- The probability of a specific sequence of draws without replacement depends on the initial counts
and the order of draws.

- The calculation involves multiplying the conditional probabilities at each step.

- The general formula for the sequence green, then blue, then green is:

\[
P =\frac{G}{T} \times \frac{B}{T - 1} \times \frac{G - 1}{T - 2}
\]

- Variations in sequence order or replacement scenario require adjustments to this formula.
- Visual aids like tree diagrams enhance understanding.

Final Thoughts

Mastering sequential probability calculations like for an urn with B blue balls and G green balls, find
- the probability of green, blue, green enables you to approach a wide array of real-world problems
with confidence. Whether in academic research, industry applications, or even casual gaming,



understanding these principles equips you with powerful tools to analyze complex probabilistic
scenarios. Remember, always clarify assumptions, carefully consider the order of events, and
methodically apply the multiplication rule for dependent events.

Harness these insights to unlock deeper understanding in probability theory and its practical
applications!
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