
Yavalath is a game created by an AI named LUDI. With permission from Dr. Cameron Browne, who programmed LUDI, this game 
was released as EGG.
We are extremely grateful to this advanced AI and its great programmer.

T u r n  S e q u e n c e
You take turns alternately.
On your turn, you place one piece of your color on any hex. The rules for 
placing pieces are as follows:

・Place one piece from in front of you.

・You cannot place a piece on an occupied hex.

R u l e s  f o r  2  p l a y e r s

F i r s t  t u r n
The first player places one piece of their color on any hex on the board. The 
other player then has one of the following two options:

・Return the first piece to its owner and place one piece of their color on 
that hex instead.

・Place one piece of their color on any hex. The player cannot place a 
piece on an occupied hex.

In either case, the turn of the last player to place a piece ends,
and the next player takes their turn.

S e t u p
Place the board in the center of the table.

Each player has either yellow or white pieces 
in front of them.

Randomly choose who places their piece first.

E n d i n g  c o n d i t i o n s
The game ends when one of the following conditions is met:

・You put four or more pieces in a straight line.
→You win.

・You put three more pieces in a straight line.
→You lose.

O v e r v i e w

If you put 3 pieces in
a straight line, you lose!

If you put 4 pieces in
a straight line, you win!

Place pieces
alternately.

You can place

a piece anywhere!

C o m p o n e n t s

82 pieces
(31 yellow, 31 white, 20 red)

1 board
1 rulebook

You take turns placing your pieces one by one. If you put four of your pieces in a straight line, you win,
but if you put three of your pieces in a straight line, you lose.

・"There are four or more pieces in a straight line" and 
"There are three more pieces in a straight line" occur at the 
same time.
→You win.

・"There are no empty hexes on the board" and "The above three conditions are 
not met."
→Draw.



The rules are almost the same as the rules for 2 players, but with the following 
changes:

・In setup, each player has either yellow, white, or red pieces in front of 
them. Randomly choose who places their piece first.

・Skip the "First turn" section (P1) and do not replace any pieces.

・On your turn, if the next player will win (when the next player places 
a piece, there will be four or more pieces in a straight line), you must 
place your piece on the hex that will stop that.

・If you lose by placing three pieces in a straight line, you are out of the 
game. Leave your pieces on the board. Skip subsequent turns.

・In addition to the normal "ending conditions," if all other players lose, 
you win.

Note: In rare cases, if the yellow or white player loses early and the game

continues, you may run out of red pieces. In that case, use substitutes.

R u l e s  f o r  3  p l a y e r s

I n  2 0 0 4  I  w a s  r e s e a r c h i n g  c o n n e c t i o n  g a m e s  —  b o a r d  g a m e s  l i k e  
H e x ,  Y,  S t a r  a n d   H a v a n n a h  –  w h e n  I  n o t i c e d  t h a t  t h i s  f a m i l y  o f  
hu nd re d s  o f  g a me s  s e e me d to  s h a re  t he  s a me f u nd a me nt a l  r u l e s  a nd 
d e s i g n  e l e m e nt s  a r r a n g e d i n  d i � e re nt  c om bi n a t ion s .  L o ok i n g  a t  t he  
b r o a d e r  f a m i l y  o f  b o a r d  g a m e s  a s  a  w h o l e ,  i t  b e c a m e  c l e a r  t h a t  
a l m o s t  a l l  b o a r d  g a m e s  s h a r e  a  r e l a t i v e l y  s m a l l  p o o l  o f  g a m e  i d e a s  
c a l l e d  “ l u d e m e s ”,  a n d  t h a t  i n v e n t i n g  a  n e w  g a m e  i s  a s  s i m p l e  a s  
t a k i n g some of  t he s e  e x i s t i n g lu d e me s a nd re com bi n i n g t he m i n ne w 
ways;  i t  i s  t he combi n at ion t hat  m a ke s e a ch g a me u n ique a nd g ive s i t  
i t s  p a r t i c u l a r  c h a r a c t e r .  S u r e l y  a  c o m p u t e r  c o u l d  a u t o m a t e  t h i s  
proce ss?   

� i s qu e st ion i n sp i re d my Ph D st u d ie s ,  i n  wh ic h I  w rote  a  compute r  
p r o g r a m  c a l l e d  L u d i  t h a t  m o d e l l e d  g a m e s  m a t h e m a t i c a l l y ,  t h e n  
r e c o m b i n e d  t h e m  i n t o  n e w  c o n � g u r a t i o n s  a n d  t e s t e d  t h e  r e s u l t i n g  
r u l e s e t s  f o r  t h e i r  p o t e n t i a l  t o  i n t e r e s t  h u m a n p l a ye r s .  G a m e s  we r e  
m o d e l l e d  i n  a  s i m p l e  g r a m m a r  d e s c r i b i n g  t h e  b o a r d ,  p i e c e s ,  a n d  
st a r t ,  p l ay a nd e nd r u le s .  A n i n it i a l  popu l a t ion of  a  f e w doz e n g a me s 
w a s  b r e d  f o r  s e v e r a l  g e n e r a t i o n s  u s i n g  a  s t a n d a r d  g e n e t i c  
p r o g r a m m i n g  a p p r o a c h ,  i n  w h i c h  t w o  p a r e n t s  g a m e s  w e r e  c h o s e n  
f rom t he  p opu l a t ion a nd t he i r  r u l e s e t s  c ro s s e d  ove r  a nd mu t a t e d  t o  
c re a t e  a  ne w c h i l d  g a me ,  wh ic h wa s  t he n me a su re d a nd a d d e d to  t he  
popu l at ion .

We r e  t h e s e  n e w l y  e v o l v e d  g a m e s  p l a y a b l e ?  I n t e r e s t i n g ?  D i d  t h e y  
con st i t ut e  wor t hy g a me s  i n  t he i r  ow n r i g ht ?  �e on ly  way to  a n swe r  
t he s e  q u e s t ion s  wa s  to  p l ay  t he  re su l t i n g  r u l e s e t s  a nd o b s e r ve  t he i r  
behav iou r t hat e me rge s t hroug h pl ay.  � i s wa s done autom at ic a l ly  by 
r u n n i n g  A I  s e l f - p l a y  t r i a l s  a n d  m e a s u r i n g  v a r i o u s  t r e n d s  d u r i n g  
pl ay.

Lu d i  e vo lve d 19 g a me s  t h a t  i t  d e e me d “p l aya b l e ”  i n  Nove m b e r  2 0 0 7,  
i n c l u d i n g  Yav a l a t h .  W h i l e  i t  i s  d i � c u l t  t o  m a t h e m a t i c a l l y  m e a s u re  
h o w  l i k e l y  a  g a m e  i s  t o  i n t e r e s t  h u m a n  p l a ye r s ,  Ya v a l a t h  s h o we d  a  
n u m b e r  o f  s t r o n g  i n d i c a t o r s :  i t  i s  f a i r ,  r a r e l y  e n d s  i n  a  d r a w,  h a s  
su it a ble  g a me l e ng t h,  combi ne s t he f a m i l i a r  “ N-i n-a-row ” pre m i se i n 
a n  u n e x p e c t e d  w a y,  a n d  r e a d i l y  p r o v i d e s  i n t e r e s t i n g  p u z z l e s .  I t  i s  
t h i s  u ne x p e c t e d ne s s  t h a t  i s  t he  k e y  to  Yava l a t h ’s  su c c e s s ,  a s  p l aye r s  
wa nt t he i r  g a me s to con st a nt ly su r pr i se a nd de l ig ht t he m.

Yo u  n e v e r  k n o w  w h a t  w i l l  e m e r g e  f r o m  t h e  e v o l u t i o n a r y  m i x !  � e  
re su l t  i s  Yava l a t h ,  t he � rst  g a me comple te ly  i nve nte d by compute r  to 
be com me rc i a l ly  publ i shed .

T h e  S t o r y  o f  Y a v a l a t h
C a m e r o n  B r o w n e

Dr. Cameron Browne
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