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Understanding matrix sizes and their multiplication properties is fundamental in linear algebra. When
given specific details about matrices, such as their dimensions and the resulting product, it becomes
possible to deduce unknown dimensions. This article aims to clarify the process of determining the
size of matrix B based on the information that matrix A is 47 (which we interpret as a 4×7 matrix) and
the product of A and B is 42 (a scalar). We will explore the concepts step-by-step, providing a
comprehensive guide to solving such matrix dimension problems.

---

Understanding Matrix Dimensions and Multiplication

Basics of Matrix Dimensions
- A matrix's size or dimension is expressed as rows × columns (e.g., 4×7).
- The number of elements in each matrix directly influences the possibility and outcome of matrix
multiplication.
- For matrices A and B:
- If A is of size m×n,
- and B is of size p×q,
- then the product AB is defined only if n = p.

Matrix Multiplication Rules
- The resulting matrix AB will have dimensions m×q.
- The multiplication involves taking the dot product of rows of A with columns of B:
- Each element in AB is calculated as the sum of products of corresponding elements.

---

Deciphering the Given Data

The Matrix A is 47
- Interpretation: The notation "47" likely signifies that:
- Matrix A has 4 rows and 7 columns.
- Therefore, A's size is 4×7.



The Product AB is 42
- Since the product of matrices A and B results in 42, a scalar, it suggests:
- The multiplication results in a single number, i.e., a 1×1 matrix or a scalar value.
- This typically occurs when the product involves a 1×n and n×1 matrices, resulting in a scalar.

Implication for Matrix B
- To produce a scalar as the result of AB, B must be of size 7×1:
- Because A is 4×7, and B is 7×1:
- The product AB will be 4×1, which is a column vector.
- But since the problem states the product is 42 (a scalar), it indicates the operation is a dot product
of a row vector of A with a column vector of B:
- Specifically, the first row of A multiplied by the first column of B yields 42.
- Alternatively, the problem could involve a different interpretation, such as the sum of all entries or a
specific scalar result from a particular operation.

---

Determining the Size of B

Possible Dimensions of B
- Based on the typical matrix multiplication rules and the scalar result, B is most likely a 7×1 matrix.
- The reasoning:
- A is 4×7.
- B being 7×1 makes AB a 4×1 matrix.
- The scalar 42 could be one element of this resulting matrix if, for example, only the first element is
considered, or if the problem refers to the sum of all elements in the product.

Verifying the Dimensions
- Let's verify the multiplication:
- Multiply A (4×7) by B (7×1):
- Result: 4×1 matrix.
- The elements of the resulting vector are:
- Each element = sum over k of A_{i,k} B_k, for i=1 to 4.
- If the entire 4×1 vector equals 42, that would be unusual unless all entries are 42, which is unlikely.
- More likely, the scalar 42 is obtained from the dot product of a specific row of A and B:
- For example, A's first row (1×7) multiplied by B (7×1) equals 42.
- Therefore, the size of B is 7×1.



Conclusion: The Size of Matrix B

- Based on the above analysis:
- Matrix A is 4×7.
- The product AB results in a scalar (42), which suggests B is a 7×1 matrix.
- Thus, the size of B is 7×1.

---

Additional Considerations and Related Concepts

When Is the Product a Scalar?
- The product of two matrices results in a scalar in these scenarios:
1. When both matrices are 1×n and n×1, producing a 1×1 matrix (scalar).
2. When performing a dot product between two vectors of equal length.
3. When considering the trace of a matrix, which is a scalar sum of diagonal elements.
- In this case, the most relevant is the first scenario, implying B is a 7×1 matrix.

Alternative Interpretations
- If the problem refers to matrix multiplication where A (4×7) multiplied by B (7×k) results in a scalar,
then B must be 7×1, as shown.
- If the product AB is a scalar (42), then B must be a vector of length 7, and the operation is akin to a
dot product.

Common Mistakes to Avoid
- Assuming incompatible dimensions without verifying the multiplication rules.
- Misinterpreting the notation "47" as a scalar rather than dimensions.
- Overlooking the type of multiplication that results in a scalar.

---

Summary
- Given:
- Matrix A is 4×7.
- The product AB is 42 (a scalar).
- To produce a scalar from matrices A and B:
- B must be a 7×1 vector.
- The multiplication involves the dot product of a row of A with B.
- Final answer: The size of B is 7×1.



---

Practical Applications of Matrix Size Determination
- Machine Learning: Understanding input and weight matrix dimensions.
- Data Transformation: Ensuring matrix operations are valid during data preprocessing.
- Engineering: Designing systems involving matrix equations with specific output types.

Additional Resources for Learning
- Linear Algebra textbooks such as "Linear Algebra and Its Applications" by Gilbert Strang.
- Online courses on matrix algebra.
- Interactive matrix calculators for visualization.

---

In conclusion, determining the size of matrix B based on the given information involves understanding
the fundamental rules governing matrix dimensions and multiplication. When a matrix A of size 4×7
multiplies with a matrix B resulting in a scalar, the most logical and consistent dimension for B is 7×1.
This knowledge is crucial for students, data scientists, engineers, and anyone working with matrices in
various scientific and technical fields.

Frequently Asked Questions

Given matrix A has a size of 47 and the product AB equals 42,
how can we determine the size of matrix B?
The size of B depends on the dimensions of A and the conditions for matrix multiplication. If A is 47
(assuming 47x47), and AB results in a matrix of size 42, then B must be 47x42 to make the
multiplication valid, resulting in a 47x42 matrix.

What assumptions are necessary about matrix A when its size
is given as 47 in the problem?
We assume that '47' refers to the dimensions of a square matrix A, so A is a 47x47 matrix. This is
necessary to interpret the problem correctly for matrix multiplication.

If the product AB equals 42, what does this imply about the
dimensions of the resulting matrix?
It implies that the resulting matrix from multiplying A and B has dimensions 42x?, likely 47x42 if A is
47x47 and B is 47x42, resulting in a 47x42 matrix.



Is it possible to determine the size of B with the given
information alone?
Not definitively. Additional details about the dimensions of the resulting product or the shape of B are
needed. However, based on standard matrix multiplication rules and assumptions, B is likely 47x42.

What is the significance of the numbers 47 and 42 in the
context of matrices?
They likely represent the dimensions of matrices, with 47 indicating the size of matrix A and 42
indicating the size of the product or resulting matrix. The numbers help infer the possible dimensions
of B.

Could matrix A be non-square if its size is given as 47?
Typically, the size '47' suggests a square matrix of 47x47. If A were non-square, more specific details
would be needed, but the common assumption is A is 47x47.

How does the product AB relate to the dimensions of matrices
A and B?
The product AB has dimensions equal to the number of rows of A and the number of columns of B. If A
is 47x47 and AB results in a matrix of size 47x42, then B must be 47x42.

What are common methods to determine matrix sizes given
partial information like this?
Common methods include applying matrix multiplication rules, assuming standard dimensions, and
using the given product dimensions to infer the missing size, often involving solving for unknown
dimensions.

If the product AB is a 42x42 matrix, what would that imply
about the dimensions of A and B?
It would imply that A has 42 rows, and B has 42 columns, with the inner dimensions matching for
multiplication. If A is 47x47, then the product would be 47xB's width, so additional info is needed.
Under the initial assumptions, B is likely 47x42.

Additional Resources
If A Matrix A Is 47 And The Product Ab Is 42, What Is The Size Of B?
An Investigative Analysis into Matrix Dimensions and Their Implications in Linear Algebra

---

Introduction



In the realm of linear algebra, understanding the dimensions of matrices and how they interact
through multiplication is fundamental. The question "If a matrix A is 47 and the product Ab is 42, what
is the size of B?" initially appears straightforward but, upon closer examination, reveals layers of
complexity rooted in the principles of matrix multiplication and dimension compatibility.

This investigative article aims to dissect this question thoroughly, exploring the underlying
assumptions, mathematical principles, and logical deductions that lead to determining the size of
matrix B. Our journey will traverse the foundational concepts of matrix dimensions, interpret the
given data carefully, and examine various scenarios to reach a comprehensive understanding.

---

Deciphering the Question: Clarifying the Terminology

At first glance, the phrase "a matrix A is 47" may seem ambiguous. Typically, matrices are described
by their dimensions in the form of rows × columns, for example, a 3×4 matrix. The notation "47" is
not standard; it could imply several things:

- A is a 47×k matrix: that is, A has 47 rows and some number k of columns.
- A is a scalar (the number 47): which is unlikely given the context involving matrices.
- A is a matrix with some property labeled "47": possibly a placeholder or a code.

Similarly, the phrase "the product Ab is 42" suggests that the matrix product of A and B results in 42,
which again raises questions:

- Is the product a scalar (which would imply that A and B are compatible for scalar multiplication)?
- Is the product a matrix with some dimension?
- Could "42" be a scalar multiple or an element within a matrix?

Given the context and typical linear algebra notation, the most reasonable interpretation is:

- A is a matrix with certain dimensions, possibly with 47 as a defining parameter, such as the number
of rows.
- The product Ab is a matrix or scalar equal to 42.

To proceed, we need to interpret these clues within standard matrix algebra principles.

---

Interpreting the Dimensions: Establishing the Framework

1. Understanding the Notation "A is 47"

Given the context, a common interpretation is:

- A is a matrix with 47 rows.
- The number "47" could specify the dimension of A's rows, i.e., A is of size 47×n, where n is the
number of columns.

This aligns with standard notation, where matrices are described by their row and column counts.



2. The Product Ab is 42

The notation Ab indicates matrix multiplication of A and B.

- For the product Ab to be defined, the number of columns in A must match the number of rows in B.
- The result Ab is a matrix whose size depends on the dimensions of A and B.

The statement "Ab is 42" is ambiguous. It could mean:

- The product Ab is a scalar with value 42.
- The product Ab is a matrix whose elements or some property equals 42.

Given that, the most common scenario in such problems is:

- A is a 47×n matrix.
- B is an n×m matrix.
- The product Ab results in a 47×m matrix.

If the product Ab is a scalar 42, then it suggests that the product is a 1×1 matrix, i.e., a scalar.

Thus, we are led to consider the possibility that:

- The product Ab is a scalar, specifically 42.
- Therefore, A and B are such that their matrix multiplication yields a scalar.

---

Deductive Reasoning: Narrowing Down the Dimensions

1. Scenario 1: Ab results in a scalar = 42

If Ab is a scalar, then:

- A must be a 1×k matrix.
- B must be k×1 matrix.

But this conflicts with the initial statement that A is 47.

Alternatively, perhaps "A is 47" refers to the number of rows, and A is a 47×k matrix.

Similarly, for Ab to be a scalar:

- B must be of size k×1, so that A (47×k) × B (k×1) yields a 47×1 matrix, which is not scalar. So
unless we are considering a specific element (e.g., the sum of the resulting matrix), this seems
inconsistent.

Thus, it's more plausible that "Ab is 42" refers to the entire matrix product being a scalar 42, which is
only possible if the product reduces to a 1×1 matrix.

Therefore, the dimensions must satisfy:



- A is 1×k,
- B is k×1,
- Result Ab is 1×1, i.e., scalar 42.

But this conflicts with "A is 47" unless "47" is not the number of rows but perhaps the element value
of A.

---

2. Scenario 2: "A is 47" refers to the element value, not dimension

Suppose A is a scalar value 47, i.e., a scalar rather than a matrix. Then:

- The product Ab is scalar, with value 42.
- The size of B is arbitrary because scalar multiplication is compatible with matrices of any size.

But the question explicitly asks "What is the size of B?" implying B is a matrix, not a scalar.

---

Reconsideration: The Most Plausible Interpretation

Given the ambiguities, the most consistent interpretation, supported by standard matrix notation and
typical problem structures, is:

- A is a matrix with 47 rows.
- The product Ab is a scalar equal to 42, implying A is a 1×k matrix and B is a k×1 matrix, resulting in
a scalar.

But then, the "47" could be the number of rows in A, which conflicts with the earlier assumption.

Alternatively, perhaps the question is a misphrased variant of a familiar linear algebra problem: "If
matrix A is of size 47×n and the product Ab is 42, what is the size of B?" with the understanding that
Ab denotes the matrix product.

---

Final Interpretation & Deductive Solution

Given the context, the most logical scenario is:

- A is a 1×47 matrix (row vector).
- B is a 47×m matrix.
- The product Ab is a scalar, specifically 42.
- The question asks: "What is the size of B?"

In this case:

- A: 1×47 (a row vector with 47 elements).
- B: 47×m.
- Ab: (1×47) × (47×m) = 1×m matrix.



For Ab to be a scalar (i.e., 42), then:

- m must be 1, so that the product results in a 1×1 matrix, a scalar.

Therefore:

- A: 1×47
- B: 47×1

And:

- Ab: 1×1 scalar, value 42.

---

Conclusion: The Size of B

Based on the most consistent interpretation:

- A is a 1×47 matrix (a row vector with 47 elements).
- B is a 47×1 matrix (a column vector with 47 elements).
- The product Ab is a 1×1 scalar, which equals 42.

Hence, the size of B is:

47×1

---

Additional Considerations and Broader Implications

While the above deduction hinges on specific assumptions, it exemplifies how matrix dimension
problems often reduce to compatibility conditions. It also highlights the importance of clear notation
and context when interpreting such questions.

---

Practical Applications and Relevance

Understanding matrix dimensions is crucial in numerous fields:

- Data Science & Machine Learning: Properly aligning matrices for operations like transformations,
feature representations, and neural network computations.
- Engineering: Designing systems with compatible signal matrices and transfer functions.
- Mathematics & Theoretical Physics: Constructing models with consistent tensor and matrix
dimensions.

This problem underscores how seemingly simple questions require careful interpretation and logical
reasoning, especially when details are sparse or ambiguous.

---



Final Thoughts

In conclusion, the question "If A matrix A is 47 and the product Ab is 42, what is the size of B?" most
plausibly refers to a scenario where:

- A is a 1×47 matrix (a row vector).
- B is a 47×1 matrix (a column vector).
- The product is a scalar (1×1), equal to 42.

Therefore, the size of B is 47×1.

This analysis demonstrates the importance of precise notation and contextual understanding in linear
algebra problems, serving as a valuable reminder for students and practitioners alike.

---
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