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Symbol Strike

Prepared by Mark on November 6, 2025

Section 1: Rules

Symbol Strike is a game played on an eleven-space board.
Two players (Red and Blue) take turns placing the symbols 0123456789+-x+, seeking to maximize (or
minimize) the value of the resulting expression.

The game is played in two rounds. The first round is played on Red’s board, the second is played on Blue’s.

During the first round, Red’s goal is to maximize the value of the expression on his board. Blue’s goal is
to minimize it. The maximizing player always makes the first move.
The player with the largest value on their board at the end of the game wins.

A board’s syntax must always be valid, and the following rules are enforced:

Each symbol may only be used once.

The binary operators +-x+ may not be next to one another, and may not be at the end slots.

The unary operator - (negative) must have a number to its right. It cannot be placed to the left of
an operator (like -x), and it may not be in the rightmost slot.

Unary + may not be used.

0 may not follow +. This rule prevents some (but not all) cases of zero-division.

Division by zero results in a draw.

An incomplete board with no valid moves results in a draw.

Your goal today is to create an agent that automatically plays this game.

Take some time to analyze this game, and maybe play a few rounds against a friend.
When you think you are ready to start, go to minimax.betalupi.com and begin writing your agent.
We will explain how the site works during class. Do not hesitate to ask for help.

Problem 1:
Here are a few questions you may want to ask yourself before starting:

What should we expect if two perfect agents play against each other?
Which symbols have the greatest effect on a board’s score?
How can you prevent the opponent from making certain moves?


https://betalupi.com/handouts
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Section 2: Rhai

The editor at minimax.betalupi.com uses a scripting language called Rhai. It has fairly simple syntax,
and is rather easy to learn. A quick overview of its features is below.

Do not hesitate to ask an instructor for help!

Step functions

Every script must define two functions step _min(board) and step max(board). step min is called when
your agent needs to make a move on a board with the goal of minimizing its value.

Similarly, step_max is called when your agent needs to make a maximizing move on a board.

The Action returned by these functions is the move your agent makes on that turn.

Actions

Both step functions always return an Action. You may construct one as follows:
fn step min(board) {

let action = Action("+", Q); // Place + in the first slot

let action = Action(7, 10); // Place 7 in the 10th (last) slot

let action = Action("7", 10); // This is also valid

}
If a step function returns an invalid action, the game immediately ends.
Use board.can play(action) to check if an action is valid.

Boards

The step functions are always called with one parameter, a Board that contains the game’s current state.
Boards may be used as follows:
fn step min(board) {
print(board); // Print the state of a board
board.size(); // Returns the total number of spots on this board. There are 11.
board.contains(symbol); // Return true if this board contains the given symbol.
board.ith free slot(nth); // Return the index of the nth free slot on this board, or -1.
board.free spots(); // Count the number of free spots on the board.
board.free spots idx(); // Return an array that contains the indices of all free spots

// If “action” is valid, apply it on “board’ and return true.

// Returns false and changes nothing if “action”™ is invalid.

//

// This mutates the board, but does NOT make the move in the game.

// The only way to commit to an action is to return it from step min or step max.
board.play(action);

board.can play(action); // Returns true or false. Does not change the board.

// Return the value of a board if it can be computed, or () if it can't.
board.evaluate()

// Put a + in the first position of “board’ . This may produce an invalid board!
// You may think of this as an "unchecked" version of board.play().

board[0] = "+"

if board[0] == "+" { print("this is now true") }

// Iterate over all slots on this board. Items are returned as strings,
// empty slots are the empty string ("")
for i in board { ... }
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Language Basics
fn step min(board) {

for a in x { print(af®@] + " " + a[l]); } // Prints "A 1", "B 2", "C 3"
}
Miscellany
{
// You may define your own functions:
fn i _am function(arg) {
return arg + 2;
}
print(i _am function(10)); // Prints 12
print([]); // Runtime error, can't add [] and 2.
is op(symbol) // Returns true if symbol is one of +-*/
5.1is op() // = false
"+".is op() // = true
is_op("+") // = true
rand_symb() // Returns a random symbol (number or operation)
rand op() // Returns a random operator symbol (one of +-*/)
rand action() // Returns a random Action
rand_int(min, max) // Returns a random integer between min and max, including both endpoints
rand_bool(0.25) // Returns true with the given probability, otherwise returns false.
rand shuffle(array) // Shuffle the given array
array.rand shuffle() // equivalent to the above
for p in permutations(array, 5) {} // Iterate over all permutations of 5 elements in “array"
for p in array.permutations(5) {} // equivalent to the above
}

for 1 in 0..5 { print(i); } // Prints 0 1 2 3 4
for i in 0..=5 { print(i); } // Prints 0 1 2 3 45

for i in [1, 2, 31 { /* ... */ } // Iterate over arrays
let i = 0;
while i > 5 { // The usual while loop
ifi% == 0 { continue; } // Skip this iteration
print(i); // Prints 0, 2, 4
i+=1;
// “break;  may be used to exit any loop.
}

let x = [1; // create an empty array

X.push(0); // x is now [0]

x.push(1); // X is now [0, 1]
X.reverse(); // x is now [1, 0]
x.sort(); // x is now [0, 1]

x.pop(); // x is now [0] (returns 1)
x[0] = 2; // X 1is now [2]

let x = [["A", 1], ["B", 2], ["C", 31];
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