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How to Use This Book

This e-book takes full advantage of the multi-platform power of electronic books, providing playable game diagrams as well as hyperlinked text.

EPUB

This book is available for the SmartGo One app on iOS and Mac (see gobooks.com/devices.html) as well as EPUB for any platform. For reading as EPUB, please check gobooks.com/epub.html for our up-to-date recommendations on EPUB readers that work best with this book.

If your tablet is set to dark mode, then you can’t see the diagrams as all the black lines and stones disappear. Changing it to regular mode makes the diagrams normal.

Diagrams

Review each diagram and the comments, then use the controls (see below) to play and replay the sequences.
Tap on the board to bring up the move controls:

▶	To play through the moves automatically

＜	To peel back (reverse) the moves, one at a time

＞	To go forward in the move sequence, one at a time

Comments, corrections and suggestions welcome: please email them to us at books@gobooks.com.
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Introduction: Everything Connects

by Michael Redmond
and Chris Garlock
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Garlock and Redmond

By the time we reached the games in this final volume, it had become clear that AlphaGo Zero was doing far more than simply playing stronger Go.

It was rethinking the game itself.

What began in the earliest disclosed training games as scattered stones and shapeless experiments rapidly evolved into something no human player had ever seen before: a style of Go built around flexibility, controlled instability, strategic sacrifice, indirect pressure, whole-board interdependence, and a willingness to leave almost everything unsettled until the very last moment.

As Michael Redmond studied these games in depth, certain themes kept resurfacing.

Weakness was not necessarily weakness. Strong groups were often fragile. Territory was provisional. Influence could collapse if its hidden defects were exposed. Stones once considered dead could continue generating forcing moves and strategic value for dozens of moves afterward. Tiny second-line probes could determine semeai a hundred moves later. Ko threats became positional currency. And perhaps most unsettling of all for human players: AlphaGo Zero often seemed completely comfortable operating inside ambiguity.

Human players have traditionally sought clarity. We want groups alive, borders secure, evaluations stable. But throughout these games, AlphaGo Zero deferred resolution. Groups floated half-settled across the board. Connections remained loose. Fights stayed unresolved. Entire games became ecosystems of latent cuts, indirect ko threats, provisional life, and interdependent weaknesses.

One idea kept resurfacing in Michael’s commentary: everything connects.

A shoulder hit in the opening reshapes a ko fight seventy moves later. A tiny probe near the edge determines liberties in the endgame. A sacrifice on one side of the board becomes the strategic justification for an invasion elsewhere. Across these games, AlphaGo Zero demonstrated a level of whole-board continuity unlike anything human Go had previously produced.

And yet, despite all the complexity, these games were not chaotic in the ordinary sense. The instability was controlled. The sacrifices were purposeful. The looseness had structure. What looked reckless often turned out to be extraordinarily precise.
That realization may be the deepest lesson of this volume.

AlphaGo Zero did not merely show that machines could calculate better than humans. It revealed entirely different priorities about how Go itself could be played. Lightness became power. Flexibility became strength. Uncertainty became a strategic resource rather than a problem to eliminate.

For Michael, studying these games was both exhilarating and humbling. Moves that initially looked strange or even wrong often revealed deeper strategic logic after careful analysis. Some positions remained difficult even for modern AI tools to evaluate consistently. In several games, KataGo’s preferred lines shifted as playouts increased, reflecting just how profoundly complex these positions really were.

This volume also reflects another important reality: the tools used to study Go have changed as dramatically as the game itself.

Michael made extensive use of modern AI analysis tools while researching variations and testing strategic ideas throughout these games. And in preparing these chapter introductions, I also relied on AI tools to help organize themes, compare patterns across games, and shape early drafts of summaries that were then refined through the lens of Michael’s commentary and our own discussions.

That feels appropriate.

These games were born from a dialogue between humans and machines, and this book is, in some sense, part of that same ongoing conversation.

But if there is one final lesson running through all twenty games, it may be this: the deeper AlphaGo Zero explored Go, the more it revealed not certainty, but complexity. Not rigid answers, but richer possibilities. The game did not become smaller under superhuman analysis. It became larger.

And perhaps that is why these games continue to fascinate us.

Not because AlphaGo Zero solved Go — but because it showed us how much more there still is to see.

– Michael Redmond and Chris Garlock
June 2026, Tokyo and Washington, DC


Game 1: Scattered Stones

When DeepMind released a handful of the earliest training games of AlphaGo Zero, many Go players had the same reaction: Wait, THIS is the descendant of the machine that beat Lee Sedol?

The very first training game was awful.

Not “creative amateur” awful. Not “interesting experimental Go” awful. Just scattered stones — shapeless moves drifting around the board with little sense of direction or strategic purpose. The kind of play you might expect from someone who had only recently learned the rules.

That’s what fascinated Michael.

But Redmond has emphasized an important point: only the very earliest AlphaGo Zero training games looked like this. The scattered opening moves did not last long. After only a brief period of self-play, recognizable strategic ideas began to emerge. By the third disclosed training game, AlphaGo Zero already appeared to have surpassed the strength of the version that defeated Lee Sedol. Around the twelfth or thirteenth game, it seemed to reach the level of AlphaGo Master, the system that dominated the world’s top professionals. The learning curve was astonishingly steep: within only a handful of games, the scattered stones of the opening experiments had transformed into fully superhuman Go.

That distinction is important because it is easy to come away with the mistaken impression that AlphaGo Zero itself played weak Go. It did not. The weak games were only snapshots from the very beginning of the training process — brief glimpses of the system before it had learned fundamental strategic concepts through self-play.

In fact, Redmond noted that once AlphaGo Zero surpassed AlphaGo Lee, it became difficult to identify clear positional weaknesses at all. Compared with AlphaGo Master, the only remaining difference he could sometimes detect was that Zero might occasionally choose a losing move in positions where Master would not. Even those weaknesses rapidly disappeared.

The games included in this book are therefore not limited to those primitive opening experiments. Rather, they trace the extraordinary arc of AlphaGo Zero’s development: from the first scattered stones, through rapidly strengthening play, and ultimately into the superhuman level that transformed modern Go.

Unlike the earlier AlphaGo systems — which had been trained on human professional games — AlphaGo Zero started over from scratch. It did not study joseki dictionaries, classic games, or centuries of accumulated Go theory. It began with one thing only: the rules.

Everything else — shape, timing, influence, sacrifice, whole-board judgment — had to be rediscovered through self-play alone.

That is what makes these games historically important. They allow us to watch, almost in real time, a machine reinventing Go for itself.

Looking back now, the first game feels less like bad Go and more like the opening frame of a time-lapse film. At first there is only chaos. Then patterns begin to emerge. Stones start working together. Shape develops. Strategic judgment appears. And astonishingly quickly, the system moves beyond merely competent play into territory no human had ever reached.

These records document one of the most remarkable learning curves in the history of artificial intelligence — and in the history of Go itself.

White: AlphaGo Zero ELO <3000
Black: AlphaGo Zero ELO <3000
Komi: 7½ points

The DeepMind paper estimates AlphaGo Zero’s strength in this early game at below 3000 Elo. However, this figure may be somewhat optimistic, since Elo ratings depend heavily on the specific pool of opponents and the evaluation method used. In other rating environments, the same level of play might correspond to a significantly lower rating. Most human beginners would likely perform better after even a brief explanation of the rules and basic strategic concepts, so I will not attempt a detailed move-by-move analysis here.
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Moves 1–25
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Moves 26–50
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Moves 51–75
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Moves 76–100
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Moves 101–125
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Moves 126–150
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Moves 151–175
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Moves 176–200
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Moves 201–225
204: pass
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Moves 226–250
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Moves 251–275
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Moves 276–300
294 at △; 298: ko
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Moves 301–327
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Moves 328–350
331 at △; 340: throws in; 344: throws in; 347 at △; 348: throws in
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Moves 351–373
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Moves 374–393
378 at △; 393: pass
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Moves 394–400





[image: ]

Moves 401–416
414 at △
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Moves 417–428
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Moves 429–451
451: takes
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Moves 452–468
467: pass
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Moves 469–488
483: pass
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Moves 489–498
493: pass
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Moves 499–514
505: pass
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Moves 515–527
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Moves 528–541
541 at △



541 moves. Black wins by resignation.


Game 2: The Fog Begins to Lift

Game 2 already shows how quickly AlphaGo Zero was beginning to organize its understanding of Go.

The scattered stones and shapeless experiments of the earliest training game are gone. In their place, recognizable strategic ideas are already beginning to emerge. Corners relate to sides, influence is weighed against territory, and moves increasingly reflect whole-board judgment rather than isolated local reactions.

Even the tone of Michael’s commentary changes noticeably.

Where the first disclosed training game was mostly interesting as historical evidence of AlphaGo Zero’s starting point, Game 2 already feels worthy of genuine professional analysis. Redmond begins discussing actual strategic choices: joseki direction, shape, territorial balance, timing, and positional judgment. That alone reveals how steep the learning curve had become.

Several themes emerge from Redmond’s notes:


	The play already appears “coherent and strategically grounded,” to the point that Michael initially had trouble believing DeepMind’s published 2500 Elo estimate.

	Only through deeper analysis did Redmond begin finding positional inaccuracies and weaknesses that suggested the system was not yet fully mature.

	AlphaGo Zero is already making modern-looking positional decisions rather than merely reactive tactical moves.

	Some moves that once looked unconventional — such as active keima responses in the opening — are described as ideas that later became standard in AI-influenced Go.

	The system demonstrates an emerging understanding of efficiency, the balance between territory and influence, and the value of sente.

	Redmond increasingly evaluates moves not as “machine oddities,” but as legitimate alternatives within professional-level Go theory.



What is especially striking is how quickly the commentary begins to sound like ordinary high-level Go analysis. By this point, the conversation is no longer “Can this thing play Go?” but “Was this the best strategic choice in the position?”

The game also reveals something important about AI development: progress was not linear or gradual in the human sense. AlphaGo Zero did not spend years crawling through kyu-level habits the way human players do. Within only a handful of training games, it moved from scattered experimental play toward sophisticated whole-board judgment.

And the progression did not stop there. Redmond noted that by roughly Game 5, AlphaGo Zero was already engaging in the kind of wild, deeply balanced fighting that became one of AlphaGo’s defining characteristics at its peak — positions where nearly every variation seemed to lead to a result separated by only half a point.

At the same time, traces of immaturity remain in Game 2 itself. Redmond still points out questionable priorities, unfinished shapes, and moves that feel unnecessary or smaller than available alternatives. The AI is clearly learning fast, but it has not yet reached the ruthless positional precision that would later redefine professional Go.

Historically, Game 2 feels like the moment structure begins to emerge.

You can see the machine discovering relationships across the board. Not memorized structure inherited from centuries of human theory, but structure emerging from self-play alone. Corners connect to sides, sides connect to center, local profit is weighed against outside strength. The game begins to make strategic sense.

And that may be the most unsettling part of all: how quickly the system starts reinventing ideas that took humanity centuries to develop.

White: AlphaGo Zero ELO 2500
Black: AlphaGo Zero ELO 2500
Komi: 7½ points

For this second game, the DeepMind paper assigns AlphaGo Zero a rating of around 2500 Elo. In this case, the estimate may actually be somewhat conservative: even at this early stage, the play already appears more coherent and strategically grounded than that of most amateur players, suggesting a strength that could plausibly exceed this rating in certain contexts.
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Moves 1–8
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The simplest version of this joseki is when White extends at 1, and Black slides at 2, after which Black can reasonably tenuki temporarily. Black’s pincer at 8 demonstrates the idea of attacking White’s wall. The fact that White’s wall cannot really be considered true thickness, and can instead be drawn into a fight, is a key concept in understanding the early three-three point invasions.
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Moves 9–12



White played away. In the top right corner White could have continued at A or B.
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20: connects



This diagram shows one of the main joseki continuations. I started with a White shimari in the top left to set up a position in which the following joseki in the top right is a viable choice for White. Starting with a hane at 13, White can build a wall facing the left, thus controlling the top side.
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Moves 13–19



It is generally better for Black to play directly at A, although the difference compared with the hanetsugi in this game is subtle. The important point is that defending against White at A was a big move that established Black’s territory in the corner and weakened White’s outside wall.
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Moves 20–33



Black’s choice of joseki in the bottom right emphasized local profit while giving White a ponnuki on the outside. This works well for Black when Black’s potential on the right and bottom sides is relatively limited.
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Moves 34–35



In response to White’s pincer at 34, the conventional joseki is Black A. However, the keima at 35 is more active and has become the more popular shape in modern Go.
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Moves 36–38



White’s kosumitsuke was a shape move, hitting a vital point and making miai of A and B to deny Black’s base.
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Moves 39–43



Black 43 made miai of the left side and the center (see diagram). A more natural human move might have been A or B. All three moves are playable and give a similar win rate according to KataGo.
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If White had answered on the left side at 1, then Black would have played at 2 to control the center and get sente after White defended at 3.



[image: ]

Moves 44–46



White made a living shape in the corner.



[image: ]

Move 47



Black 47 was a big opening move that threatened to attack White on the right side. However, it left Black’s shape in the bottom left unfinished, and it would have been safe if Black had immediately defended at A.
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Move 48



White defended on the right, forestalling an attack with Black A.



[image: ]

Move 49



This move fixed Black’s shape in the bottom left.
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If Black had persisted in playing away from the bottom left, White could have attacked with the sequence shown here. In this diagram, White 2 was a vital point for breaking Black’s shape, and White cut Black into two weak groups to start an attack.
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Moves 50–52



White defended the right side area, preparing to invade the top side.
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Moves 53–55



Black took the left side area, continuing to reinforce the Black group in the bottom left.
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Moves 56–65
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Moves 66–67



White threatened Black’s group on the left. The kosumitsuke connected Black’s group out toward the center.
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If Black had immediately played at 1, this might intuitively look like a connected shape. However, this would be dangerous, with White playing at 4 and 6 to cut Black off.
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Move 68
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If White had covered at 1 and 3, then Black 4 and 6 would have captured White’s stone at A.
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Moves 69–70



White made good shape in the center while Black escaped on the left.
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Moves 71–76
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The sequence shown here was big, even at this stage of the endgame. Apart from the territory, which is not small, there was an issue about how White would defend if Black played first. Black’s sequence will be shown in the following diagram.
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Moves 77–79
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Black 1 was a big move, not just because it expanded Black’s left side area. Assuming White 2 and 4 to secure a living shape, this exchange gives Black a stone at 3 that reduces White’s area on the bottom side. Not only is there the standard yose at A, but there is some aji with Black B.
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Moves 80–84



White’s placement on the second line threatened White A next.
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Move 85



Black’s attachment at 85 reduced White’s forcing moves from above. White has no follow-up after the exchange of 1 for 2.
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This shows how White’s placement at A might be expected to function. If Black had defended at 1 here, then White would have forced with 2 and 4. The extra forcing move at 4 was directly related to White’s stone at A. In this diagram, KataGo gives White a small advantage.
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Move 86



This move revived the threat of White A.
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Moves 87–95
94: connects
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Move 96



White’s sequence on the right side was not a success, and at this point Black had an advantage.
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Moves 97–100



Instead of playing the safe move at A, White covered here. This left some aji of a ko with Black B.
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Move 101



This was a safe move, but not as big as A.
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Moves 102–107



Move 107 is difficult to justify, as it appears unnecessary. Black was already winning the semeai. Black A was a big endgame point that Black could have played.
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Moves 108–119



Black could play at 119 because Black A was forcing against the corner.
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Move 120
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If White had captured with 1 to 5, then Black 6 would threaten to kill White in the corner. White could then use the forcing move at 9 to live but the cost would be allowing Black to push through at 14, and Black would win.
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Moves 121–122



White 122 threatened to cut Black off with a forcing move at A and a hane at B.
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If White had defended the corner at 1, Black was threatening the clamp at 2. In this sequence, Black 10 was the double threat that made miai of 13 and 14.
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Move 123
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If Black had defended at 1 here, White would have saved the corner with 2 and 4. Black would then have aji on the bottom side with some combination of 5 and 7, with White having various ways to respond depending on Black’s choice in the order of moves. In this diagram, Black got a ko at 17. Having a ko threat at 18, to be followed by White A as the next ko threat, this ko is probably a win for White, as White’s profit in the bottom left corner was big.
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Moves 124–128



Black’s clamp was a probe related to Black’s eye shape (see diagram).
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If White had extended down at 1, then Black would have a forcing move at 8 to make a living shape with 10. In this diagram, the White group in the corner is dead.
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Moves 129–142
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Move 143



The corner will be a seki if White plays at A, or a ko if Black plays the same point.
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Moves 144–163



Move 163 is an endgame tesuji that makes miai of A and B.
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Move 164



The purpose of this move is not entirely clear. If White had played a large point at A or an attachment at B, the game would have been close.
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Moves 165–169



While there was a potential ko in the corner, it was premature for Black to fill the liberty at 69. Playing a big move such as A would have given Black an advantage.
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Moves 170–194
183: ko; 185: connects ko
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Move 195



At this point KataGo was still giving Black an advantage. However, this endgame would be challenging even for professional players, with a potential ko in the bottom left and probably only a half-point difference in most variations.
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KataGo gives Black a high win rate in this diagram. I will leave it at 11 moves, with a high likelihood of it getting messy as Black might soon start a ko with A.



[image: ]

Moves 196–200
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Moves 201–210



When White defended the bottom left corner, this made the endgame relatively simple, and White was ahead by a small margin.
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Moves 211–225
214 at 212
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Moves 226–250
231: throws in
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Moves 251–275
274: connects
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Moves 276–298
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White is ahead by 0.75 stones.

298 moves. White wins by resignation.


Epilogue: Beyond the Board

When AlphaGo defeated Lee Sedol in 2016, many observers saw the event as the end of an era. In retrospect, it was the beginning of one.

The games collected in these four volumes document a remarkable journey. It began with AlphaGo vs. Lee Sedol, chronicling the historic match that introduced artificial intelligence to the wider Go world. Undefeated: The Games of AlphaGo Master followed AlphaGo’s astonishing 60-game winning streak against the world’s strongest professionals. Masterpieces: AlphaGo vs. AlphaGo revealed the first self-play games that hinted at entirely new ways of understanding the game. Finally, Ghosts in the Machine: AlphaGo Zero vs. Zero took us inside the revolutionary self-play system that learned Go without human guidance and, in doing so, transformed both Go and artificial intelligence.

Taken together, these volumes tell a story not only of technological achievement, but of discovery—of humans and machines revealing new dimensions of a game that neither could fully explore alone.

Along the way, familiar assumptions were challenged, old patterns were re-examined, and entirely new possibilities emerged. Moves once dismissed as strange became standard practice. Professional players found themselves studying machine games not merely to imitate them, but to better understand the deeper principles they revealed.

Yet the most enduring lesson may be that Go proved larger than any player, human or machine. Even after centuries of study, the game still contained ideas waiting to be discovered.

For many readers, one guide has accompanied that journey from beginning to end. Through his commentaries, Michael Redmond helped bridge the gap between the traditions of professional Go and the startling insights of artificial intelligence. His analyses demonstrated that while the moves themselves came from machines, understanding them remained a profoundly human endeavor.

The machines showed us some of what was hidden within the game. They expanded our sense of what was possible. But they did not solve Go, nor diminish its mysteries.

In the end, that may be the most remarkable outcome of all. The deeper the machines explored, the larger the landscape appeared.

The machines showed us some of those ideas. The rest remains for us to explore.

– Michael Redmond and Chris Garlock
June 2026
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