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Introduction

The X-Wing is one of the most popular “fish” strategies in Sudoku. It is a powerful technique used to eliminate candidates when basic methods (like Singles and Locked Candidates) are no longer effective.

Unlike basic strategies that look at a single box or line, the X-Wing looks for a rectangular pattern involving two rows (or two columns) and a single specific digit.

The Theory

An X-Wing works on the principle of limiting a digit’s possible locations within two “Base Sets” (e.g., two rows) to the same two “Cover Sets” (e.g., two columns).

The Logic Steps

Identify Base Sets: Find two rows (or two columns) where a specific candidate digit appearing exactly twice in each.

Check Alignment: These two candidates in the first row must align vertically with the two candidates in the second row. Ideally, they form the corners of a rectangle.

The Locked State: Because the digit must appear in one of the two spots in the first row, and one of the two spots in the second row, there are only two possible configurations for the solution:

Top-Left and Bottom-Right are the digits.

Top-Right and Bottom-Left are the digits.

The Elimination: In either scenario, the candidate digit is used up for those two columns. Therefore, you can eliminate that candidate from any other cell in those two columns.

Note: The logic works exactly the same if you swap rows for columns (finding the pattern in two columns to eliminate from rows).

Visualizing the Pattern

Imagine we are looking for the digit 7.
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Row 2 has only two 7s: at R2C3 and R2C8.

Row 6 has only two 7s: at R6C3 and R6C8.

Conclusion: The 7s are locked in columns C3 and C8 for these rows. Any other 7 appearing in Column 3 or Column 8 (e.g., at R1C3 or R9C8) can be removed.

Detailed Example

Let’s analyze a board state focusing on the candidate 4.

Scan Rows: We look at Row 3 and Row 7.

Verify Counts:

In Row 3, the candidate 4 appears only in Column 2 and Column 9.

In Row 7, the candidate 4 appears only in Column 2 and Column 9.

Form the X: We have a rectangle formed by (R3,C2), (R3,C9), (R7,C2), and (R7,C9).

Execute:

Look up and down Column 2. Eliminate any 4 that is not in Row 3 or Row 7.

Look up and down Column 9. Eliminate any 4 that is not in Row 3 or Row 7.

The “X” comes from the visual connection: if the 4 is in the top-left, it forces the bottom-right. If it’s in the top-right, it forces the bottom-left. It creates an “X” of logical force.
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