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#i ncl ude <i ostreanp
#i ncl ude <string>
#i ncl ude <cti me>
usi ng nanespace std;

const int  OPPONENT_ MOVES
const int NUVBEROFSTATES
const int COOPERATE = O0;
const int DEFECT = 1;
const int NUMBER OF GAMES = 100;

const int  MAX | NTERACTI ONS = 10;

const int HEAD = 0; //the head of the data array is always zero

2,
20;

/I These global variables are being used to track how many times each of the

/I four different possible results of each game (i.e. COOPERATE-COOPERATE,

/| DEFECT-COOPERATE, COOPERATE-DEFECT, and DEFECT-DEFECT) occur, as well as
/I niceness

extern int cc_count;

extern int cd_count;

extern int dc_count;

extern int dd_count;

cl ass Automaton { // The "Chromosome" class for the Population template.

int state; // The state you are in

int  next St at e[ NUMBEROFSTATES] [ OPPONENT_MOVES] ; // Determines the next state
// based upon the move of the
I/l opponent while in the
I current state.

int nove[ NUMBEROFSTATES] ; // Gives the move associated with each state.

/I Value is either COOPERATE, or DEFECT.
bool mar ked[ NUMBEROFSTATES] ; /I Keep track of states already printed
double fitness; Il Starting at zero, fitness is computed by playing
/l'individuals against each other.

public:

/I Used in multi-process programming. Packs all of the current
/I individual's genetic data into a single struct, which can be type cast
/l to char* and sent to different processes.
struct Pack {
int  next St at e[ NUMBEROFSTATES] [ OPPONENT_MOVES] ;
int  nove[ NUMBEROFSTATES] ;

I

/I Constructor for an automaton. The nextState arrays are filled randomly

// with values from 0 to NUMBEROFSTATES-1 for both possible determining
/ moves (either cooperate (0) or defect(1)). The move array is filled

/I with values of either 0 or 1. These arrays are parallel.

Aut omat on() ;

/I Resets the array marking the already-visited states
void resetMarkers();



/l Instead of calculating fithess individually, fitness is determined by

// by making a population of individuals play the prisoner’s dilemma game.
/I Each individual plays every other individual, and the sum of the

/I game scores for each individual is the fithess value. Hence, every

/l time one individual plays another individual, the results of the game

/I are added to each individual's fithness with increaseFitness().

void setFitness(double fitnessVal ue);

void increaseFitness(double fitnessVal ue);

double getFitness();

void nutate();

/l Makes an individual into a defector by changing all the values in the
/[l move array into DEFECT
void malign();

void crossover (Autonaton& partner);

/I Determines if an individual is nice (i.e. that it will not be the

/I first to defect in a match with another individual) by examining its

/[ data. Starting at currentState = startingState (i.e. zero), if

I/l the move of the currentState is DEFECT, then the individual is not

/I nice, and no further analysis is needed. If the move of the

Il currentState is COOPERATE, and the state has not already been visited,
/l then go on to the nextState specified for the opponent’s cooperation

I/l in the current state. However, if the move of the currentState is

/I COOPERATE, and the state has already been visited, then the individual
/l'is in a state loop and therefore must be nice.

bool isN ce();

static void conputeFitnesses(Automaton **data, int size);

/I Traverses and prints out the state graph recursively. If state is

/l equal to O, the start state, and reset is equal to true, then

Il resetMarkers() is called to reset all of the markers. Starting at

/I state state, if state is not marked, then print a list of information

/I in the following format:

I currentState:action moveToOnCooperate moveToOnDefect

/I where currentState is the current state, action is the action

/I associated with that state (either cooperate or defect),

/I moveToOnCooperate is the state to move to if the opponent chooses to
/I cooperate, and moveToOnDefect is the state to move to if the opponent
/I chooses to defect.

void printStates(int state, bool reset=false);

/I Tests the current individual in a variety of ways and returns an int |

/[ value in the range of 0 (dumb) to 2*NUMBEROFSTATES (smart),

I/l representing the 1Q of the current individual. Initially the 1Q is

/I set at NUMBEROFSTATES, to give each individual a fair chance to prove
/I themselves. Then, performs a variety of game—behavior tests, and

/I based upon the current individuals behavior, increases or decreases

/l the 1Q score. If the current individual is not nice (and returns

/I FALSE when its isNice() function is called), then this test does not

/I apply, and returns a value of —10 indicating a non—nice individual

int  nicenessl Q);

/l Used in parallel implementation

/I Replace genetic data of this worst individual object with the data
/I passed as newIndividual

void transpl ant (Pack new ndi vi dual );

/I Used in parallel implementation
/I Packs current individuals brains into a struct, and return it as a
// value of type Automaton::Pack



Pack get();

}; /* end of class Automaton */



