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Quick Takeaways

e Sudoku is a logic-based game, not a math game; no arithmetic skills are required.

« The foundation of every solve is efficient 'scanning’ and 'cross-hatching.'

¢ Pencil marking techniques, like Snyder Notation, are essential for intermediate to advanced puzzles.

¢ Mastering '‘Naked' and 'Hidden' subsets (Pairs, Triples) is the bridge to expert-level solving.

¢ Advanced strategies like the X-Wing and Swordfish rely on identifying parallel patterns across rows and
columns.

e Persistence and systematic elimination are more effective than guessing.

Introduction: The Logic and Lure of Sudoku

Sudoku, the ubiquitous 9x9 grid puzzle, has transcended its origins to become a global phenomenon. While it may
look like a mathematical challenge due to the presence of digits 1 through 9, it is, in reality, a pure test of deductive
reasoning and pattern recognition. Whether you are a casual player looking to finish your first 'Easy' puzzle or an
aspiring competitor aiming to tackle 'Fiendish' layouts, understanding sudoku solutions step by step is a journey
into the mechanics of the human mind.

The modern version of Sudoku was popularized in Japan by the puzzle company Nikoli, but its roots stretch back to
Leonhard Euler’s 'Latin Squares' in the 18th century. Today, it serves as a primary tool for cognitive maintenance,
helping players improve focus, memory, and logical processing. In this masterclass, we will deconstruct the game
from its most basic rules to the complex logical chains required for world-class competition.

Phase 1: Understanding the Anatomy and Core Rules

Before diving into specific solutions, one must intimately understand the grid. A standard Sudoku consists of 81
cells arranged in a 9x9 format. This larger grid is subdivided into nine 3x3 subgrids, often called 'blocks," 'boxes," or
‘nonets.’

The Golden Rule

The objective is deceptively simple: fill the grid so that every row, every column, and every 3x3 box contains all the
digits from 1 to 9. No digit may repeat in any row, column, or box. This constraint is the source of all logical
deductions in the game. Every 'step by step' solution relies on the tension between these three overlapping
constraints.

Terminology for Solvers

e Cell: A single square on the grid.

¢ House: A term referring to any row, column, or 3x3 box. Every cell belongs to exactly three houses.
¢ Given: A digit already placed in the grid at the start of the puzzle.

« Candidates: The potential digits that could logically fit into an empty cell.

Phase 2: Beginner Strategies —The First Pass

The first step in any sudoku solution is 'scanning.’ This involves looking for the 'low-hanging fruit—the digits that



can be placed with immediate certainty.

1. Cross-Hatching (Scanning)

Cross-hatching is the most fundamental technique. Pick a number, say '5," and look at all the 3x3 boxes. If two rows
and two columns already contain a 5, and they intersect with a specific box, they eliminate all but one or two
positions for the 5 in that box. If only one cell remains, you have found a '‘Naked Single.'

2. Counting (The Rule of Exclusion)

Sometimes, a cell is constrained by its row, its column, and its box simultaneously. If you look at an empty cell and
see that its row contains 1, 2, and 3; its column contains 4, 5, and 6; and its box contains 7 and 8, then the cell
*must* be 9. This is the simplest form of a ‘Naked Single' deduction.

3.The 'Last Remaining' Technique

This is the simplest move in the game. If a row, column, or box has eight cells filled, the ninth cell must be the
missing digit. While obvious, beginners often miss these while focusing on more complex areas of the grid.

Phase 3: The Intermediate Bridge — Pencil Marks and Notations

As puzzles get harder, you will reach a point where scanning alone doesn't provide the answer. This is where
'Pencil Marks' become critical. You record the candidates (potential numbers) for each cell in small script.

Snyder Notation

Developed by world-champion Thomas Snyder, this method suggests only writing candidates in a box if that digit
can only go in exactly two cells within that box. This keeps the grid clean and makes it easy to spot 'Pairs' and
'Pointing' patterns. If one of those cells is filled with another number, the other cell immediately becomes the
candidate you noted.

Full Candidate Notation

For 'Hard' or 'Expert' puzzles, you may need to list all possible candidates for every cell. While this makes the grid
look cluttered, it is necessary for identifying complex structures like 'Triples' and 'Wings.'

Phase 4: Intermediate Strategies — Pattern Recognition

Once you have noted your candidates, you can begin to look for patterns that eliminate numbers from other cells.

1. Pointing Pairs and Triples

If, within a 3x3 box, a certain digit can only appear in one row (or one column), then that digit *cannot* appear
anywhere else in that entire row (or column) outside of that box. This is a powerful elimination tool that often opens
up new 'Naked Singles' elsewhere.

2. Naked Pairs

A 'Naked Pair' occurs when two cells in the same house (row, column, or box) contain the same two candidates
and no others (e.g., [2,7] and [2,7]). Because those two cells must contain 2 and 7, those numbers can be safely
removed from all other cells in that same house.

3. Hidden Pairs

This is the inverse of a Naked Pair. If two digits (say 4 and 8) appear as candidates in only two cells within a house,
and those two cells also have other candidates, you can 'clean up' those cells by removing all other candidates



except 4 and 8. The logic is that since 4 and 8 *must* go in those two cells, nothing else can.

Phase 5: Advanced Strategies — The Logic of Constraint

This is where Sudoku becomes truly fascinating. Advanced techniques don't look for where a number *must* go,
but rather where a number *cannot* possibly go.

1.The X-Wing

The X-Wing is the gateway to advanced play. It occurs when a specific digit appears as a candidate only twice in
two different rows, and those candidates also share the same columns. This forms a rectangle. Because the digit
must appear in one of two diagonal configurations, you can eliminate that digit from all other cells in those two
columns.

2.The Swordfish

The Swordfish is an extension of the X-Wing. It involves three rows and three columns. If a digit is restricted to two
or three cells in three different rows, and all those cells fall into the same three columns, you have a Swordfish. You
can then eliminate that digit from all other cells in those three columns.

3. XY-Wing (The Y-Wing)

An XY-Wing involves three cells: a 'pivot' and two 'pincers.' The pivot cell has two candidates (XY). The first pincer
(in the same house) has candidates (XZ), and the second pincer (in a different shared house with the pivot) has
candidates (YZ). Any cell that 'sees' both pincer cells cannot contain the digit Z.



Technique Difficulty Logic Type Best Applied To

Cross-Hatching Beginner Direct Placement Initial pass on any puzzle.

Naked Pairs Intermediate Elimination Clearing crowded rows/
boxes.

Pointing Pairs Intermediate Elimination Connecting boxes to rows/
cols.

X-Wing Advanced Constraint Logic Breaking 'Hard' puzzle
plateaus.

Swordfish Expert Constraint Logic Puzzles with sparse
candidates.

XY-Wing Expert Chaining Late-stage expert puzzles.

Phase 6: Expert-Level Chaining and Trial

For the most difficult puzzles (often called 'Master' or 'Diabolical’), standard patterns might not be enough. You may
need to use 'Inference Chains.'

1. Simple Coloring

This involves looking at a digit that only has two possible spots in several houses. You ‘color' one spot 'A" and the
other 'B'. This creates a chain of 'If/Then' relationships. If two 'A' cells see each other, or if a cell sees both an 'A'
and a 'B', you can make logical eliminations.

2. Medusa and 3D Medusa

These are more complex versions of coloring that involve multiple digits. They are difficult to track without a
computer or very clear notation but are often the only way to solve 'unsolvable' puzzles without guessing.

3. Bowman's Bingo

While purists dislike it, Bowman's Bingo is essentially a systematic trial-and-error method. You pick a candidate,
follow the logical consequences, and if you reach a contradiction (like a cell having no possible numbers), you know
the original candidate was wrong. It is a valid, though tedious, step-by-step solution.

The Masterclass Blueprint: A Step-by-Step Workflow

To solve like a pro, follow this systematic workflow every time you sit down with a puzzle:

1. The Triple Scan: Scan the grid for 1s, then 2s, through 9s. Use cross-hatching to fill all obvious cells.

2. Box-Row/Column Reductions: Look for pointing pairs to eliminate candidates before you even write them
down.

3. Snyder Notation: Fill in candidates for boxes where a number only has two possible spots.

4. Re-Scan: Every time you place a number, immediately look at the row, column, and box you just affected.
One filled cell often triggers a chain reaction.

5. Full Candidates: If you are stuck, fill in all candidates. Search for Naked Pairs and Triples first.

6. Pattern Hunt: Look for X-Wings or XY-Wings. These are the most common 'blockers' in hard puzzles.

7. Chain Logic: As a last resort, use coloring or simple chains to find contradictions.



Pro Tip: The Power of 'Symmetry’

Many Sudoku designers create puzzles with rotational symmetry. While not a logical rule, if you see a pattern
developing on one side of the board, look for its mirrored counterpart. It can often give you a 'hunch’ that leads to a
logical discovery.

Common Pitfalls and How to Avoid Them

Even experts make mistakes. Here are the most common reasons solvers get stuck:

« Misplaced Pencil Marks: Forgetting to delete a candidate after placing a number in a house. This leads to
‘ghost' patterns that don't exist.

¢ Tunnel Vision: Focusing too much on one 3x3 box while ignoring the rows and columns that intersect it.

e Guessing Too Early: Sudoku is designed to be solved logically. Guessing often leads to an error that isn't
discovered until 20 moves later, forcing a total restart.

¢ Ignoring the 'Given' Numbers: Often, the key to an advanced pattern like a Swordfish lies in the original
numbers provided by the author.

Frequently Asked Questions

Conclusion

Mastering Sudoku is a marathon, not a sprint. By following a step-by-step approach—moving from basic scanning
to complex candidate elimination—you develop a mental toolkit that can dismantle even the most intimidating grids.
The satisfaction of a Sudoku solution comes not from the final number placed, but from the ‘Aha!" moment when a
complex logic chain reveals the path forward. Keep your pencil sharp, your mind open to patterns, and remember:
every cell has a reason for its digit. Happy solving!
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