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Preface

This volume is a continuation of the second volume of Graded Go Problems For Beginners and is aimed at the 15-kyu to 8-kyu player.

The problems presented here will require a bit of thought, but none of them is so difficult that a player who understands the rules, has had some experience playing games, and has studied the first and second volumes would not be able to solve them in less than a minute.

Since the main aim of this series is to present as many examples of go technique as possible, I have avoided giving a lot of different variations of possible answers. The reader is advised to attempt to ‘refute’ the correct answer until he knows beyond doubt that the correct answer works. By pondering each problem in this way, the reader will develop an instinct for finding the winning move in his games.

Kano Yoshinori 9-dan
March, 1987


Glossary

atari – a move threatening to capture on the next move.

dame — neutral points.

dan — a ranking scale running from 1-dan to 9-dan.

double atari – a move that puts two different groups of stones into atari.

eye — a point on the board that is surrounded by stones of the same color.

ko — a situation in which two opposing stones can capture and recapture each other endlessly. In a game, immediate recapture is forbidden.

kyu — a ranking scale running from 35-kyu (beginner) up to 1-kyu, the highest rank before 1-dan.

nakade — a move played inside an opposing group’s eye space that prevents the formation of two eyes.

oi-otoshi — an atari against which there is no way for the group that is in atari to escape.

oshi-tsubushi — a crushing move. An atari against which there is no way to escape except to make an illegal move.

seki — dual life. A situation in which neither of two groups of opposing stones has two eyes, but neither can attack the other without losing his stones.

snapback — an atari on an opposing group such that, if the stone making the atari is captured, the capturing stones will still be in atari.


Intermediate Problems Level One


Middle Game Problems


Problem 1




	
		
		
		
		
		
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
	
	
	
Problem 1 – Black to play.
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How should Black play so as to completely surround the white stones?

Answer 1
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Correct Answer
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Pressing from the outside with 1 and 3 is severe. White is confined to the side and must play 4 to live.
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Wrong Answer
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Extending to Black 1 is slack; White expands along the side with 2 and 4. This is a failure for Black.


Problem 2




	
		
		
		
		
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
Problem 2 – Black to play.
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Black should play so as to prevent the capture of his two stones on the second line.

Answer 2
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Correct Answer
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Black saves his two stones by extending to 1. If White A, Black blocks at B and Black can’t be captured.
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Wrong Answer
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If Black blocks at 1, White catches two black stones when he ataries with 2.


Problem 3




	
		
		
		
		
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
		
	
	
		
	
	
		
	
	
	
		
	
	
		
	
	
		
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
Problem 3 – White to play.
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How can White play so as to escape with his two stones in the center?

Answer 3
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Correct Answer
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White can escape if he ataries with 1. If Black 2, White captures two stones with 3. If Black 2 at 3, White 3 at 2.
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Wrong Answer
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Directly playing an atari with 1 is crude. After the sequence to 4, White’s four stones are lost.


Problem 4




	
		
		
		
		
		
		
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
		
	
	
		
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
Problem 4 – Black to play.
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What is Black’s best move?

Answer 4
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Correct Answer
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Descending to Black 1, followed by 3, catches the three white stones in the corner.
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Wrong Answer
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Capturing a stone with 1 allows White to link up his stones on the left to the ones on the right.


Problem 5




	
		
		
		
		
		
		
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
	
Problem 5 – Black to play.
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How should Black play?

Answer 5
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Correct Answer
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If Black places a stone at 1, Black wins the capturing race by one move. If White 2 at 3, Black plays 3 at 2.
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Wrong Answer
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Pushing through with 1 only helps White to link up his stones. The four black stones on the left are now dead.


Problem 6




	
		
		
		
		
		
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
	
		
	
	
		
	
	
		
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
		
	
	
		
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
Problem 6 – Black to play.
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The first thing Black should do is make sure that his two stones at the bottom can’t be captured.

Answer 6
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Correct Answer
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First of all, Black plays 1, threatening to capture two stones with 2. When White defends with 2, Black extends to 3.
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Wrong Answer
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If Black connects with 1, Black’s stones are in a pinch after White 2. If Black plays 1 at 2, White plays at 1, and the two black stones on the left can’t escape.


Problem 7




	
		
		
		
		
		
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
		
	
	
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
Problem 7 – Black to play.
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How should Black play so as to capture the eight white stones on the right?

Answer 7
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Correct Answer
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Black 1 sets up a throw-in at 3 which captures two stones. If White 2 at 3, Black cuts at A, capturing two white stones.
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Wrong Answer
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Throwing in first at Black 1 is premature. The lone black stone on the left will be captured before the white stones on the right.


Problem 8




	
		
		
		
		
		
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
Problem 8 – Black to play.
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How should Black play so as to capture the thirteen white stones on the right?

Answer 8
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Correct Answer
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Exchanging 1 for White 2 lets Black atari at 3 in sente. The white group on the right is now isolated with only one eye.
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Wrong Answer




＞

＜




Descending to Black 1 first lets White atari at 2. The two black stones at the edge will now be captured.


Problem 9
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Problem 9 – Black to play.
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How should Black respond to White 1?

Answer 9
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Correct Answer
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Black 1 is the shape move that gives Black’s group in corner life. Next –
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Reference Diagram
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White 2 and 4 are the best White can do. Up to 5, Black gets a living shape in the corner.
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Wrong Answer
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If Black 1, White 2 aims at a throw-in at 3. Up to 6, the position is either a seki or a ko. This is a big loss for Black.
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Wrong Answer 2
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Black 1 is the worst move. White 2 and 4 kill the black group.


Problem 10
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Problem 10 – Black to play.
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How should Black respond to White 1?

Answer 10
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Correct Answer
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Black 1 is the best move in this position. Next —
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Reference Diagram
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If White attacks at 2, Black makes two eyes in the corner with 3.
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Wrong Answer
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If Black connects with 1, White kills Black with 2 and 4. If Black A next, White B.
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Wrong Answer 2
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Black 1 is unreasonable. When White cuts at 2, Black loses three stones.


Problem 11




	
		
		
		
		
		
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
		
	
	
		
	
	
		
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
	
Problem 11 – Black to play.
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How should Black play so as to capture the seven white stones at the top?

Answer 11
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Correct Answer
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Black 1 is a surprising move. If White 2, Black plays 3; the white group above is cut off and will die.
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Wrong Answer
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Black 1 is a crude move. Up to 4, White links up to his stones on the outside.


Problem 12




	
		
		
		
		
		
		
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
Problem 12 – Black to play.
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How should Black play so as to capture the two marked white stones?

Answer 12
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Correct Answer
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Cutting with Black 1 is the correct move. White will now lose at least two stones.
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Reference Diagram 1
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If White ataries with 2, Black 3 will capture the two stones in atari.
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Reference Diagram 2
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If White ataries from the outside with 2, Black 3 also captures two stones.
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Wrong Answer
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Directly playing an atari against the two white stones without first cutting fails, as this diagrams shows.


Problem 13




	
		
		
		
		
		
	
	
	
	
		
	
	
		
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
		
	
	
	
	
		
	
	
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
Problem 13 – Black to play.
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How should Black play so as to capture seven white stones?

Answer 13
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Correct Answer




＞

＜




After Black 1, White can’t atari the two black stones, so the seven white ones can be captured.
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Wrong Answer
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Black 1 and 3 lead to a seki. However, if Black plays 1 at 3, White plays 2 at 1 and it is Black who will be captured.


Problem 14




	
		
		
		
		
	
	
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
		
	
	
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
Problem 14 – White to play.
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How should White play so as to link up his three stones on the right to the ones on the left?

Answer 14
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Correct Answer
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White can link up his three stones by playing 1.
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Wrong Answer
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White 1 fails. After Black 2 and 4, White’s stones can’t escape atari.


Problem 15




	
		
		
		
		
		
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
Problem 15 – White to play.
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How can White save his five endangered stones?

Answer 15
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Correct Answer
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If White connects with 1, his six stones can’t be captured.
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Wrong Answer
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If White ataries with 1, Black throws in a stone with 2. After Black 4, White can’t rescue his four stones.


Problem 16




	
		
		
		
		
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
	
	
	
	
		
	
	
		
	
	
	
		
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
Problem 16 – White to play.
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How can White capture six black stones?

Answer 16
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Correct Answer
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White 1 ensures that the six black stones at the bottom will be captured.
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Wrong Answer
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If White ataries with 1, Black 2 will capture five white stones.


Problem 17




	
		
		
		
		
		
		
	
	
	
	
	
	
		
	
	
		
	
	
	
		
	
	
		
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
	
Problem 17 – Black to play.




＞

＜




Black has a move that will create a ko for the life of the white stones on the left.

Answer 17




	
	
	
	
	
	
	
	
		
	
	
		3
	
	
	
	
	
	
		
	
	
		2
	
	
		
	
	
		1
	
	
	
	
	
	
	
	
	
	
		
	
	
		4
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Black can get an advantageous ko by throwing in a stone at 1. After White 2, Black starts the ko with 3.
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Wrong Answer
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If Black connects with 1, White gets two eyes by playing at 2.


Problem 18




	
		
		
		
		
		
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
	
	
		
	
	
		
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
Problem 18 – White to play.
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How should White play?

Answer 18




	
	
	
	
	
	
	
	
	
	
	
		
	
	
		3
	
	
	
	
		
	
	
		2
	
	
	
	
	
		
	
	
		1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Correct Answer
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If White ataries with 1, Black’s five stones can’t escape capture. If Black 2, White 3 is atari.
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Wrong Answer
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White 1 only threatens two unimportant stones. Black connects with 2, catching four white stones.


Problem 19




	
		
		
		
		
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
	
	
	
	
Problem 19 – Black to play.
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How can Black link up his stones on the right to the ones on the left?

Answer 19
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Black 1 ensures a link-up between the two black groups.
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Wrong Answer
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Black can’t link up with 1 and 3. The descent of White 4 ensures that the stones on the right are cut off.


Problem 20




	
		
		
		
		
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
		
	
	
		
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
	
	
	
Problem 20 – Black to play.
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How can Black capture eight white stones?

Answer 20
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Correct Answer
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Black cuts at 1. If White ataries with 2, Black 3 sets up a snapback.
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If Black 1, White secures his stones by connecting at 2.
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A series of problem books covering every phase of the game from the opening to the endgame. Each book contains 170 or more problems ranging in difficulty from elementary to advanced. Thus, they can be used by players ranging in strength from 20-kyu to dan-level. By studying go in this problem format, you will not only learn basic principles as to why moves are made but also train yourself in thinking through and analyzing positions. You will encounter a great many of the same or similar patterns that will arise in your own games. We guarantee that diligent study of this entire series will lay the foundation for becoming a truly strong player.

K51: Volume 1: Get Strong at the Opening

K52-K54: Volumes 2–4: Get Strong at Joseki I, II, III

➤ K55: Volume 5: Get Strong at Invading

K56: Volume 6: Get Strong at Tesuji

➤ K57: Volume 7: Get Strong at the Endgame

➤ K58: Volume 8: Get Strong at Life and Death

K59: Volume 9: Get Strong at Handicap Go

➤ K60: Volume 10: Get Strong at Attacking

Mastering the Basics

A series of books, especially written for high-kyu players, for mastering the basic techniques of Go. Each book in this series consists of hundreds of problems designed to hammer home the fundamental concepts of go theory and technique. A thorough and patient study of this series is the fastest way to go through the kyu ranks.

➤ K71: Volume 1: 501 Opening Problems by Richard Bozulich and Rob van Zeijst

K72: Volume 2: 1001 Life-and-Death Problems by Richard Bozulich

➤ K73: Volume 3: Making Good Shape by van Zeijst and Bozulich

➤ K74: Volume 4: 501 Tesuji Problems by Richard Bozulich

➤ K75: Volume 5: The Basics of Go Strategy by Richard Bozulich

➤ K76: Volume 6: All About Ko by van Zeijst and Bozulich

➤ K77: Volume 7: Attacking and Defending Moyos by van Zeijst and Bozulich

➤ K78: Volume 8: Fight Like a Pro – The Secrets of Kiai by van Zeijst and Bozulich

➤ K79: Volume 9: An Encyclopedia of Go Principles by Richard Bozulich

K80: Volume 10: Close Encounters with the Middle Game by Michiel Eijkhout

➤ K87: Volume 11: Sabaki – The Art of Settling Stones by Richard Bozulich

➤ K88: Volume 12: Attacking and Defending Weak Groups by Richard Bozulich

Elementary Books

➤ K02: Basic Techniques of Go by Nagahara Yoshiaki and Haruyama Isamu

K28: Lessons in the Fundamentals of Go by Kageyama Toshiro

K36: Opening Theory Made Easy by Otake Hideo

➤ K82: Handicap Go Strategy and the Sanrensei Opening by van Zeijst and Bozulich

K83: The Basic Principles of the Opening and Middle Game by van Zeijst and Bozulich

➤ K84: The Basics of Life and Death by van Zeijst and Bozulich

K85: A Survey of Basic Tesujis by Richard Bozulich

Advanced Books

Graded Go Problems for Dan Players

	K61: Volume 1: 300 Life-and-Death Problems (5-kyu to 3-dan)

	K62: Volume 2: 300 Tesuji Problems (5-kyu to 3-dan)

	K63: Volume 3: 300 Joseki Problems (1-dan to 3-dan)

	K64: Volume 4: 300 Life-and-Death Problems (4-dan to 7-dan)

	K65: Volume 5: 300 Tesuji Problems (4-dan to 7-dan)

	K66: Volume 6: 300 Joseki Problems (4-dan to 7-dan)

	K67: Volume 7: 256 Opening and Middle Game Problems (1-dan to 7-dan)

K81: A Dictionary of Modern Fuseki: The Korean Style

K29: Reducing Territorial Frameworks by Fujisawa Shuko

Game Collections

➤ K01: Invincible: The Games of Shusaku edited and compiled by John Power

K07: The 1971 Honinbo Tournament by Iwamoto Kaoru

➤ K91: Modern Master Games, Vol. 1: The Dawn of Tournament Go by Rob van Zeijst and Richard Bozulich, with historical notes by John Power

K92: Modern Master Games, Vol. 2: The 2014 Ten-Game Match between Gu Li and Lee Sedol, Part One: Games One to Five by Rob van Zeijst

K93: Modern Master Games, Vol. 3: The 2014 Ten-Game Match between Gu Li and Lee Sedol, Part Two: Games Six to Eight by Michael Redmond 9-dan and Rob van Zeijst

PP01: Tournament Go 1992 edited and compiled by John Power

Refining Your Go Technique

K69: Cosmic Go – A Guide to Four-Stone Handicap Games by Sangit Chatterjee and Yang Huiren

K26: The Direction of Play by Kajiwara Takeo

K33: The Chinese Opening – The Sure-Win Strategy by Kato Masao

K45: Positional Judgment – High-Speed Game Analysis by Cho Chikun

Dictionary of Basic Joseki by Ishida Yoshio

K21: Volume 1: 3–4 Point Josekis

K22: Volume 2: 3–5 Point Josekis

K23: Volume 3: 5–4 and 4–4 Point Josekis

The 21st Century Dictionary of Basic Joseki by Takao Shinji

K41: Volume One

K42: Volume Two

Go World

Go World was a quarterly magazine that covered the Japanese and international tournament scene. Analysis of games from tournaments and instructional articles for players of all levels.

A complete set of Go World from the first issue to issue #129 is available on three DVDs from Kiseido Digital. To order, go to www.kiseidodigital.com.

Ordering Info

To order books and go equipment, go to the online shop at Kiseido’s website at www.kiseidopublishing.com.

Direct from Japan

Kiseido Publishing Company
Kagawa 4–48–32
Chigasaki-shi
Kanagawa-ken
Japan 253–0082
FAX +81–467–28–5811
e-mail: kiseido61@yahoo.com
www.kiseidopublishing.com
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Buy the full book at gobooks.com
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About Go Books

 

We welcome your suggestions and feedback at books@gobooks.com. Please let us know which Go books you’d like to see included in SmartGo Books.

	Go Books for Macintosh: Read about Go on your Mac. Use “Register Your Purchases” to access your books on other platforms.

Go Books is just one of several acclaimed SmartGo apps for iPad and iPhone:

	SmartGo Kifu: The complete tool to study Go. With 101,000 pro games, 2,000 problems, joseki matching, and computer play.

	SmartGo Player: Play a quick and challenging game of Go against the computer. SmartGo automatically adjusts the handicap to keep the game challenging, for beginners as well as seasoned players.

For up-to-date SmartGo info, we encourage you to follow @smartgo on Twitter. For information on books only, follow @gobooks.
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OPS/js/gobooks.js
// Replay diagrams in Go books – https://gobooks.com
// Copyright © 2019 Smart Go, Inc. All rights reserved.

var runEPubScripts = function() {
    var ePubCheck = document.getElementById('epub-check');
    if (!ePubCheck) { return; }

    var ePubInfo = "This ePub reader supports JavaScript, but not the full ePub reading system. Interactive diagrams may work.";
    ePubCheck.innerHTML = ePubInfo;

    var rso = navigator.epubReadingSystem;
    if (!rso) { return; }

    ePubInfo = "";
    var name = rso.name;
    if (name) { ePubInfo += name; }
    var version = rso.version;
    if (version) { ePubInfo += " " + version; }

    var hasDomManipulation = rso.hasFeature("dom-manipulation");
    var hasMouseEvents = rso.hasFeature("mouse-events");
    var hasTouchEvents = rso.hasFeature("touch-events")
    if (!hasDomManipulation || !(hasMouseEvents || hasTouchEvents)) {
        if (!hasDomManipulation) {
            ePubInfo += "<br />Does not support ‘dom-manipulation’ feature.";
        }
        if (!hasMouseEvents) {
            ePubInfo += "<br />Does not support ‘mouse-events’ feature.";
        }
        if (!hasTouchEvents) {
            ePubInfo += "<br />Does not support ‘touch-events’ feature.";
        }
    } else {
        ePubInfo += "<br />This ePub reader supports interactive diagrams.";
    }
    ePubCheck.innerHTML = ePubInfo;
}

var figureDiv = function(element) {
    var div = element.parentElement;
    while (!div.classList.contains("fig")) { div = div.parentElement; }
    return div
}

var moveSlider = function(slider) {
    var value = slider.value;
    var div = figureDiv(slider);
    var svg = div.getElementsByTagName("svg")[0];
    var group = svg.getElementsByTagName("g");
    for (var i = 0; i < group.length; i++) {
        var g = group[i];
        var a = g.getAttribute("gb:v");
        if (a) {
            var v = a.split(" ");
            var visible = false;
            for (var j = 0; j < v.length; j++) {
                var m = parseInt(v[j], 10);
                if (m <= value) {
                    visible = !visible;
                } else {
                    break;
                }
            }
        }
        g.setAttributeNS(null, "visibility", (visible ? "visible" : "hidden"));
    }
}

var toStart = function(slider) {
    slider.value = 0;
    moveSlider(slider);
}

var toEnd = function(slider) {
    var range = slider.getAttribute("max")
    var end = parseInt(range, 10);
    slider.value = end;
    moveSlider(slider);
}

var nextMove = function(button) {
    var div = figureDiv(button);
    var slider = div.getElementsByTagName("input")[0];
    var value = slider.value;
    var range = slider.getAttribute("max")
    var rangeInt = parseInt(range, 10);
    value++;
    if (value > rangeInt) { value = 0; }
    slider.value = value;
    moveSlider(slider);
}

var prevMove = function(button) {
    var div = figureDiv(button);
    var slider = div.getElementsByTagName("input")[0];
    var value = slider.value;
    var range = slider.getAttribute("max")
    var rangeInt = parseInt(range, 10);
    value--;
    if (value < 0) { value = rangeInt; }
    slider.value = value;
    moveSlider(slider);
}

var setVisibility = function(element, visible) {
    if (element) {
        element.style.visibility = (visible ? "visible" : "hidden");
    }
}

var toggle = function(button) {
    var div = figureDiv(button);
    var slider = div.getElementsByTagName("input")[0];
    var visible = (slider.style.visibility == "visible");
    if (visible) { toEnd(slider); } else { toStart(slider); }
    setVisibility(slider, !visible);
    var button = div.getElementsByTagName("button")[0];
    setVisibility(button, !visible);
    button = div.getElementsByTagName("button")[1];
    setVisibility(button, !visible);
    var caption = div.getElementsByTagName("figcaption")[0];
    setVisibility(caption, visible);
}

var tap = function(button) {
    var div = figureDiv(button);
    var slider = div.getElementsByTagName("input")[0];
    var value = slider.value;

    var a = button.getAttribute("gb:s");
    var valid = false;
    if (a) {
        var transitions = a.split(" ");
        for (var k = 0; k < transitions.length; k++) {
            var s = transitions[k].split(",");
            var from = parseInt(s[0], 10);
            if (from == value && s.length >= 2) {
                valid = true;
                slider.value = parseInt(s[1], 10);
                moveSlider(slider);

                if (s.length >= 3) {
                    var n = (s.length - 2);
                    var r = Math.floor(n * Math.random());
                    var dest = parseInt(s[2+r], 10);
                    setTimeout(function() {
                        slider.value = dest;
                        moveSlider(slider);
                    }, 400); // slower than usual because mousedown, not up
                }
                break;
            }
        }
    }
    if (!valid) {
        slider.value = 0;
        moveSlider(slider);
    }
}
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