Metrowest Chess Club Lecture

25 January 2000

Counting in King & Pawn Endgames

by John Chamberlain

Introduction:


King and pawn endgames are the foundation of all other endgames. Though they can be very subtle, it is necessary to learn only a few techniques in order to master them. One of these is counting the moves to queening. Many grandmasters pooh-pooh counting, but there are sound reasons why it is a viable technique and learned right it will give you a tremendous advantage when playing these endgames.

With knowledge of only a few standard techniques and principles you can find your way around most king and pawn endgames. These are, in order of importance:


1.
The king on the 6th rank in front of the pawn always wins


2.
The concept of the opposition


3.
The king on the 6th rank beside the pawn only wins with the opposition


4.
The king behind the 6th rank must get in front of the pawn with the opposition to win


5.
Crossing the center line


6.
The concept of counting

Of these counting has the biggest potential payoff because it is the least known by the average player, but to really put it to work for you the first four basics must be mastered first. Endgame books (see references for a short list of the key books) cover some of the four primary ideas in a roundabout way but don't tightly home in them. That's what we are going to do:

Rule 1: King on the 6th Rank in Front of the Pawn Always Wins












White always wins











Schoepfer-Chamberlain, blitz


When I was a kid I used to play a lot of blitz with John Schoepfer. The best thing he ever taught me was Rule 1 of king and pawn endgames: get your king to the 6th rank ahead of the pawn and you win. It's that simple. I once got to the position shown in Diagram 2 above. I thought I had a draw because I had the opposition, but of course he won. I couldn't understand it because the endgame books had screwed me up so much. John taught me the practical reality which he already knew: if you get to the 6th rank ahead of the pawn you win.

This rule only applies to b-g pawns. Rook pawns, indicated by the x's in Diagram 1, are a special case that will be covered later. To go further now the next step is learning about the opposition.

The Opposition
Later on in the lecture we will talk about symmetry—positions in which the result depends on whose move it is. The "opposition" is a kind of symmetry where there is a mutual zugzwang between the kings:  whoever has to move is at a disadvantage because moving will let the other player's king go by. Since it is a kind of zugzwang it only takes meaning when one or both of the players can be forced to move. If your opponent cannot be forced to move having the opposition is useless. So unless a player's pieces are frozen the opposition only occurs in K+P endgames.

From this it should be obvious that the player with more waiting moves can always win the the opposition. Endgame books often fail to make this clear.

The Opposition












Mutual Zugzwang











White seizes the opposition:

b1 and d1 are double-odd



When the number of squares between the kings is odd, then they are symmetric and zugzwang exists. This logic can be extended to all the squares on the board: when the number of squares between the kings both horizontally and vertically is odd then they are symmetric and whoever has to move is at a disadvantage. When an odd number of squares exist in both directions we can call the position double-odd.

In Diagram 3 there is always either 1 or 3 squares between the kings so whoever does not have the move has the opposition. In Diagram 4 with White to move, the opposition can be seized by moving either to b1 or d1. Both of these moves put an odd number of squares between the two kings in both directions. If black were to move, then Ke7 or Kg7 would be correct.

In a game situation the challenge is to mix in the pawn structure into the equation. The pawns will take away squares from both kings and this will affect the players' ability to take and hold the opposition. A good training method is to set up different pawn structures and determine how they affect the opposition of all the squares on the board.

Note that some endgame books talk about "triangulation". This is just a special case of the opposition and not worth learning separately. Focus on learning to win the opposition in all possible pawn structures and you will not need to think about it as triangulation.

Using the Pawn Structure to Get the Opposition









1.Kb2! ... c2, d2, e2, f2, G2!! =

In Diagram 5 above it looks like White is a dead duck because Black has the opposition, but White can use the pawn on g6 to win the opposition by sliding his king along the second rank. Black must follow suit to maintain the opposition, but finally the Black king slams into the pawn on g6 and he loses the opposition.

The King on the 6th Rank Beside the Pawn Only Wins with the Opposition

Now that you understand the opposition you are ready for the third key concept: the situation with the pawn on the 6th rank. Here you win if and only if you can win the opposition. Diagram 6 illustrates the basic situation:

With King and Pawn on the 6th Rank You Must Have the Opposition to Win












White draws, Black loses











1.d6 wins the opposition and the game


In Diagram 6 the kings are symmetric so whoever is not move has the opposition. With White to play 1.c7 Kc8 2.Kc6 stalemate, and with Black to play 1...Kc8 2.c7 wins. In Diagram 7 the kings are again symmetric with White to move. White has a waiting move, d6, which achieves two ends: (1) it wins the opposition, and (2) it brings king and pawn together on the 6th rank. White wins. (Of course, with Black's king on c8 White can also win by playing Ke7.)

Now that you know the three basic ideas of  king and pawn endgames you can move on to more complicated positions.  The essence of the battle is that the side with the pawn tries to reach the 6th rank ahead of the pawn and the weaker side tries to prevent it.
Now, in theory if you have the opposition you would think you can always force your way to the 6th rank and therefore will always win if you have the opposition. But if you do the opposition training (or even just think about Diagram 5) you will soon realize that if you are not in front of your pawn the opposition does not help because the weaker side can maneover your king into the pawn and cause you to lose the opposition. This insight leads to the final basic principle:

The King Must be in Front of the Pawn with the Opposition to Win

Assuming the enemy king is anywhere in front of the pawn, if the king has not reached the 6th rank, the only way it is going to get there is with the opposition and no interference from the friendly pawn. From a practical point of view this means that if you have the opposition and are in front of the pawn its all over, and if you don't have the opposition then if you have a waiting move with the pawn you win but if you don't have a waiting move then you draw.












waiting move determines the result 











(Pawn on 4th) 1...Kc8! draws 


In Diagram 8 Black has the opposition. On the left of Diagram 8 White can only draw because he has no waiting move, but on the right after 1.Ke4 Ke6 2.e3 White uses a waiting move to win the opposition and the game. In Diagram 10 Black can exploit White's necessity to take the pawn by hovering around c7. As soon as White takes the pawn Black plays Kc7 and draws. For this reason if White is past the centerline of the two pawns Black will always draw with a pawn on the 4th rank or beyond, but will lose with a pawn on the 3rd (since White makes it to the 6th).

Crossing the Centerline

In Diagram 9 you can see that White wins the Black pawn only because his king is past the centerline between the two pawns. This is a vital positional consideration which often determines the outcome of pawn endgames. You should use your knowledge of the opposition to determine who will win the race to cross the centerline in a given position.

If both players are past the centerline then the player who reaches the back of the enemy pawn first wins/draws. For example, in Diagram 9 if White's king were on d7 and Black's on a4 then White could win by playing either 1.Kc6 or Kd6 (both of these squares are the "back" of the black pawn) Kb4 2.Kd5 and Black must give up his pawn.

Counting

By counting the number of moves for each side to a symmetric position you can simplify the analysis of an endgame position. The reason for this is that in many endgames, especially those that involve pawn races, independent action is taking place in different sectors of the board. Calculating the results in each sector separately is often much easier than trying to keep track of what is happening in both sectors simultaneously.

Let's think about this some more. The common way to analyse endgames is the same used for middlegames; what we might call "ping-pong" analysis: "I do this, he does that, I do this, he does that ... etc". This is fine for a 5 to 10 move middlegame analysis but in endgames it doesn't work as well because there are long sequences (often over 20 moves) of forced moves. It becomes all too easy to lose your place in the ping-pong especially since things may be happening on opposite sides of the board. Even worse is the distraction factor. Every time you switch your gaze to the other side of the board you lose your concentration and start thinking about a completely different situation. Wouldn't it be better to analyse each side all at once rather than switch back and forth between them? This is what counting does, it allows you to tie together two otherwise separate pawn races.

Many grandmasters and others pooh-pooh counting and say ping-pong is the only way, but this is only because they have not found a reliable way to count. Ever since I started playing I tried to find a way to count endgames because I hated trying to ping-pong a pawn race and often made mistakes or miscalculations. My efforts always ended in failure, however, because either I would be confused as to whose move it was at the end of the count or sometimes the numbers would just come out wrong and I couldn't figure out why. After trying to figure it out for the umpteenth time I finally realized what I was doing wrong: using normal Arabic arithematic. I was counting as though each player sort of had a sum of money and the player with the more money won, so if I have $6 and he has $7 then I am short a dollar. This is wrong, in fact I am short two dollars and reason is that chess counting is like Roman arithematic: THERE IS NO ZERO. So, 6 - 7 = -2. A better analogy is that it is like a cribbage board. Let's look into it, ...

Roman Arithematic

The Romans had no zero which kind of made negative numbers a tough concept. But in chess having no zero is exactly what we need because it always one player's move or another. One way to imagine it is like a cribbage board:









White to move (+1) but the count brings him to -1 (Black to move)


In Diagram 10 White is to move, but if you count the pawn race if White takes on the queenside it takes White 9 moves but Black only 8 to queen. (Notice if you calculate this endgame ping-pong you have to look ahead 17 moves!) Therefore, we move White one peg back on the cribbage board and White is at -1. This means it is the same position (both sides have a queen), with BLACK to move. Black will just take the White queen and win. White should then analyze the other possible pawn races starting with Ke4 and a3 the same way. This reveals that the only way to draw is to play 1.Ke4. If you calculated all four major pawn races you would have to ping-pong over 75 moves correctly.

The Key Counts

You can enormously speed your counting if you know a few key counts as shown on the next two diagrams:












pawn counts 











long-range king counts


From Diagram 11 you might guess that some counts are more important than others and you would be right. The count of a pawn on the original square or the third rank is by far the most common count (5). If you only remember one count, remember this one. When it comes to counting the king is just a pawn with a thyroid problem. In Diagram 12 we see the two long-range counts the king can have. Notice that they are presented laterally. Usually pawns are moving up and down and the kings are moving side to side. Also, notice that diagonals make no difference. It takes 6 to go from b3 to h3 and 6 to go from b3 to h8—no difference.

Race Factors

When you counting pawn races there are number of key factors to remember. They are:


- in RP vs RP races whoever has the move wins (see Diagram 10)


- watch out for leaving your king on a line with the queening square


- queening with check wins a move


- a pawn challenge wins a move or the pawn (see Diagram 13)

Another benefit of counting is that it allows you to easily calculate in these factors. In ping-pong analysis these factors are harder to calculate and often lead to oversights (watch how Joshua Waitzkin wins in the opening scene of "Searching for Bobby Fischer", for an example).

Using Counts on Just One Side of the Board

Counting does not just apply to close races. Often you can use a count on just one side of the board or in a local area to determine the fastest way to play. Diagram 13 is an example:

Using the Pawn Structure to Get the Opposition









Koning-Pratt kingside sector

In this position Black played 1...gh? By counting it can be seen that both White pawns are currently at 5. By playing 1...gh Black wasted a move. It's true that Black loses a pawn by allowing 2.hg but in the queening race the extra pawn has no significance.  The reason why players make mistakes like this is that they get so caught up in the ping-pong analysis obvious alternatives (such as simply allowing 2.hg) get overlooked. There are often three or four ways to approach a pawn or run a race and counting is usually the only way that is efficient enough to allow you to examine all of them (since each one might have over 20 moves in it).

Choosing Symmetry

When doing count you need to chose a "symmetric position" which is relative to the count. For pawns the symmetry is usually when the pawn or pawns queen. When a king is trying to stop a pawn the point of symmetry is next to the queening square as shown in Diagram 14:

King Chase Symmetry









The 's show the points of symmetry for the king

In this position black has two queening threats. The d-pawn is at 2 and the f-pawn is at 4. The White king is at 2 for symmetry on the d-pawn, and at 4 for symmetry on the f-pawn, thus, since White is to move he normally would win the race, but here notice that Black controls e2 with the d-pawn, this means that even though White can numerically win the race there is no to occupy the square of symmetry so Black will win.

This methodology of calculating king races is superior to using the "rule of the square" that some books propose, because with the rule of the square (1) who is on move can become confusing, and (2) if a key square on the path to the pawn is controlled it affects the count. For example in Diagram 14 since e2 is under control we need to change the symmetry by moving it up a rank: White king to e3 and Black pawn to f2.

Tracking the Move (and "Flipping the Move")

The easiest procedure when counting is always to keep the same person to move. So if you are on move, as long as the count is the same for both sides you will be on move. Just keep the counts equal and you are always on move.

Once you master keeping the count equal you will find it more convenient in some situations to choose a symmetric position in which one side or the other is up a move. So, if you are on move and the count to the position is 4 for you and 3 for your opponent then it will be your opponent's move in the position. I call this "flipping the move".

It will take time before the method of counting sinks in, but if you give it a try you will use it more and more often because it makes certain calculations much easier.  If you keep at it you can potentially increase your endgame ability enormously.

Commonly-Used Endgame Books

Encyclopedia of Chess Endgames (multivolume set), Informator Publications

Basic Chess Endings, by Ruben Fine

How to Play Chess Endings, by Eugene Znosko-Borovsky

A Pocket Guide to Chess Endgames, by David Hooper
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