
Subtraction

- Turn-based game

- 2 players u s First, Second

I N i s a - setup: N tokens t o begin w i t h

non-negative integer)
- Rules: a player r e m o v e s 1 ,2 , o r 3 tokens

o n the i r t u r n

- winning condit ion: lose i f s t u c k



N tokens

m o v e s → removing 1 , 2 , o r 3 tokens tif avai lable;

ends u s 0 tokens l e f t n o negative tokens allowed)

t h e last player t o m o v e w i n s .

+ assuming
Examples of who w i n s

i t

"optimal &
intelligent"

→ N = 1 , 2 , o r 3 → first player w i n gameplay o n

both s ides
→ N i l e → second player w i n

→ N = 5,6, o h 7 → first player w i n
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Nodes i n positions of t h e game

Root m s starting point
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Nodes i n positions of t h e game

Root m s starting point
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i f a l l m o v e s a r e w i n s for t h e c u r r e n t player
then t h e game i s a w i n for t h e other player,



Nodes i n positions of t h e game

Root m s starting point
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i f 7 o n e m o v e i s a w i n for t h e o t h e r player
then t h e game i s a w i n for t h e c u r r e n t player,



For identifying a node,

i t s enough t o o b s e r ve a child.

Before assigning a node,

w e h a ve t o confirm t h a t A l l chi ldren a r e .



Takeaways:

Game trees, winning positions.
r e c u r s i v e identification of w i n s

Food for thought:

Subtraction
w i t h other parameters.

Program t h a t generates a game t r e e .


