
AI Project-First Assignment



Counterfeit Coins Problem: Setting

(We may consider this later.)
The following problem is well known:
There are 12 coins. One is counterfeit and is either heavier or
lighter. You have a balance scale so you can take x coins on one
side and x coins on the other and either it balances or one is
heavier. How many weightings do you need to find which coin is
counterfeit?

There are many variants on this problem:

Instead of 1 counterfeit coin, c counterfeit coins.

You may be given some information about the c counterfeits.

What is known?
Very few exact values are known.
Some asymptotic values are known.
There does not seem to be any math structure to use.
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Counterfeit Coins Problem: Project

Lets use AI on it!

How?

Set it up as a game. We look at c = 2.

Weighter picks two sets of x coins to balance.
Spoiler gives an answer that is consistent with having 2
counterfeits.
Repeat this until Weighter knows what the counterfeit coins are.
Weighter’s goal is to minimize the number of weightings.
Spoiler’s goal is to maximize the number of weightings.

Train two AI’s (perhaps neural nets) to do well at these games and
see if the number-of-weightings converges to a number that might
be the truth.

Bonus You get to learn more about the classical versions of this
problem.
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The Two Numbers Game: Setting

Two Number Game begin with two numbers. Say (12, 37).

Each player either
subtracts one of the digits (1,2,3, or 5) from one of the

numbers (12,35), or
replace an even number x (12 here) with x/2 (6 here).

First player to get one of the numbers ≤ 5 wins.
Example with (12,35)

If ONE replaces 12 by 6 then (6,35). TWO then wins (6-3,35).

If ONE replace 12 with 12 − 2 = 10, 12 − 3 = 9, 12 − 5 = 7 TWO
wins.

If ONE replaces 35 with 35 − 12 = 23 then I DONT KNOW.

For which (a, b) does ONE win? This has not been researched
much.
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The Two Numbers Game: First Assignment

Write a program that helps two humans play each other.

PLAY each other and try to figure out some strategies.

Write a program that plays the game. Put in as little or as much
strategy as you want, but it has to make legal moves.

PLAY against it and see how it does.

You will demo this. In the next bill-meeting, I will play against it.
That demo should go smoothly that is one of the reasons you
have the non-bill meetings!

Write a program that has the computer play itself.
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Circle Crossing Game: First Project

Given a circle with n points on it. (You can assume they ae equally
spaced.)

ONE and TWO take turns picking two of the points and drawing a
line between them.

ONE goes first.

First player to draw a line that crosses another line loses.

Same programs as with the Number game.

A human playing the game with another human or with the
machine should be able to see the circle and the line. There should
be a nice interface.
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Counterfeit Coins Problem: Setting

(We may consider this later.)
The following problem is well known:
There are 12 coins. One is counterfeit and is either heavier or
lighter. You have a balance scale so you can take x coins on one
side and x coins on the other and either it balances or one is
heavier. How many weightings do you need to find which coin is
counterfeit?

There are many variants on this problem:

Instead of 1 counterfeit coin, c counterfeit coins.

You may be given some information about the c counterfeits.

What is known?
Very few exact values are known.
Some asymptotic values are known.
There does not seem to be any math structure to use.
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