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import { CrossoverFunction } from "./CrossoverMethods";
import { MutationFunction } from "./MutationMethod";

export type Offspring<T> = [baby1: T[], baby2: T[]];

export class Chromosome<T> {
private length: number;
private genes: T[] = [];
private fitness = 0;
private randGene: () => T;
private randNum: () => number;

constructor(genes: T[], randomGene: () => T, randomNumber: ()
=> number) {

this.randGene = randomGene;
this.randNum = randomNumber;
this.genes = genes;
this.length = genes.length;

}

public static generate<T>(count: number, randGene: () => T,
randomNumber: () => number) {

const genes: T[] = [];
for (let i = 0; i < count; i++) {

genes.push(randGene());
}

return new Chromosome<T>(genes, randGene, randomNumber);
}

public getFitness(): number {
return this.fitness;

}

public setFitness(f: number): void {
this.fitness = f;

}

// returns the number of bits which are different = Hamming
distance

public compare(bob: Chromosome<T>): number {
let count = 0;

for (let i = 0; i < Math.min(this.length, bob.length);
i++) {

count += this.genes[i] !== bob.genes[i] ? 1 : 0;
}
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return count;
}

public mutateWith(mutationRate = 1 / this.length, mutateFn:
MutationFunction<T>): void {

mutateFn(this, mutationRate);
}

public crossoverWith(bob: Chromosome<T>, crossoverFn:
CrossoverFunction<T>): Offspring<T> {

return crossoverFn(this, bob);
}

public setGenes(genes: T[]): void {
this.genes = [...genes];

}

public getGenes(): T[] {
return this.genes;

}

public copy(bob: Chromosome<T>): void {
this.genes = bob.genes.slice();
this.length = bob.length;
this.randGene = bob.randGene;
this.fitness = bob.fitness;

}

public clone(): Chromosome<T> {
const clone = Chromosome.generate(

this.length,
this.randGene,
this.randNum

);
clone.copy(this);
return clone;

}
public randomGene(): T {

return this.randGene();
}

public randomNumber(): number {
return this.randNum();

}
}
import { Chromosome } from "./Chromosome";

export type MutationFunction<T> = (chromo: Chromosome<T>,
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mutationRate: number) => void;

type MutationMethodName = 'flip' | 'swap';

export const mutationMethod: { [K in MutationMethodName]:
MutationFunction<any> } = {

flip: <T>(chromosome: Chromosome<T>, mutationRate: number):
void => {

const genes = chromosome.getGenes();
const length = genes.length;

for (let i = 0; i < length; i++) {
if (chromosome.randomNumber() < mutationRate) {

genes[i] = chromosome.randomGene();
}

}
},

swap: <T>(chromosome: Chromosome<T>, mutationRate: number):
void => {

const genes = chromosome.getGenes();
const length = genes.length;

for (let i = 0; i < length; i++) {
if (chromosome.randomNumber() < mutationRate) {

const j = Math.floor(Math.random() * length);
[genes[i], genes[j]] = [genes[j], genes[i]];

}
}

}
};
import { Chromosome, Offspring } from "./Chromosome";

export type CrossoverFunction<T> = (alice: Chromosome<T>, bob:
Chromosome<T>) => Offspring<T>;

type CrossoverMethodName = 'singlePoint' | 'twoPoint' | 'uniform'
| 'halfUniform' | 'ordered';

export const crossoverMethod: { [K in CrossoverMethodName]:
CrossoverFunction<any> } = {

singlePoint: <T>(alice: Chromosome<T>, bob: Chromosome<T>):
Offspring<T> => {

const p = Math.floor(alice.randomNumber() *
alice.getGenes().length);

const b1 = [...alice.getGenes().slice(0, p),
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...bob.getGenes().slice(p)];
const b2 = [...bob.getGenes().slice(0, p),

...alice.getGenes().slice(p)];

return [b1, b2];
},

twoPoint: <T>(alice: Chromosome<T>, bob: Chromosome<T>):
Offspring<T> => {

const b1: T[] = [];
const b2: T[] = [];

const alicesGenes = alice.getGenes();
const bobsGenes = bob.getGenes();
const aliceChromoLength = alice.getGenes().length;

let p1 = Math.floor(alice.randomNumber() *
aliceChromoLength);

let p2 = Math.floor(alice.randomNumber() *
aliceChromoLength);

if (p1 > p2) {
[p1, p2] = [p2, p1];

}

for (let i = 0; i < aliceChromoLength; i++) {
b1.push(i < p1 ? alicesGenes[i] : (i < p2 ?

bobsGenes[i] : alicesGenes[i]));
b2.push(i < p1 ? bobsGenes[i] : (i < p2 ?

alicesGenes[i] : bobsGenes[i]));
}

return [b1, b2];
},

uniform: <T>(alice: Chromosome<T>, bob: Chromosome<T>):
Offspring<T> => {

const b1: T[] = [];
const b2: T[] = [];

const alicesGenes = alice.getGenes();
const bobsGenes = bob.getGenes();
const aliceChromoLength = alice.getGenes().length;

for (let i = 0; i < aliceChromoLength; i++) {
const swap = alice.randomNumber() < 0.5;
b1.push(swap ? bobsGenes[i] : alicesGenes[i]);
b2.push(swap ? alicesGenes[i] : bobsGenes[i]);
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}

return [b1, b2];
},

halfUniform: <T>(alice: Chromosome<T>, bob: Chromosome<T>):
Offspring<T> => {

let b1: T[] = [];
let b2: T[] = [];

const alicesGenes = alice.getGenes();
const bobsGenes = bob.getGenes();
const aliceChromoLength = alice.getGenes().length;

const diffBits: number[] = [];

for (let i = 0; i < aliceChromoLength; i++) {
if (alicesGenes[i] !== bobsGenes[i]) {

diffBits.push(i);
}

}

const N = diffBits.length;

b1 = alicesGenes.slice();
b2 = bobsGenes.slice();

for (let i = 0; i < N / 2; i++) {
let idx = Math.floor(alice.randomNumber() *

diffBits.length);
b1[diffBits[idx]] = bobsGenes[diffBits[idx]];
b2[diffBits[idx]] = alicesGenes[diffBits[idx]];
diffBits.splice(idx, 1); }

return [b1, b2];
},

ordered: <T>(alice: Chromosome<T>, bob: Chromosome<T>):
Offspring<T> => {

const b1: T[] = [];
const b2: T[] = [];

const alicesGenes = alice.getGenes();
const bobsGenes = bob.getGenes();
const aliceChromoLength = alice.getGenes().length;

let inf = Math.floor(alice.randomNumber() *
aliceChromoLength);
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let sup = Math.floor(alice.randomNumber() *
aliceChromoLength);

let tmp = inf;

inf = Math.min(inf, sup);
sup = Math.max(tmp, sup);

for (let i = inf; i < sup; i++) {
b1[i] = bobsGenes[i];
b2[i] = alicesGenes[i];

}

for (let i = 0; i < aliceChromoLength; i++) {
if (b1.indexOf(alicesGenes[i]) === -1) {

b1[i] = alicesGenes[i];
} else {

for (let j = 0; j < aliceChromoLength; j++) {
if (b1.indexOf(alicesGenes[j]) === -1) {

b1[i] = alicesGenes[j];
}

}
}

if (b2.indexOf(bobsGenes[i]) === -1) {
b2[i] = bobsGenes[i];

} else {
for (let j = 0; j < bobsGenes.length; j++) {

if (b2.indexOf(bobsGenes[j]) === -1) {
b2[i] = bobsGenes[j];

}
}

}

}

return [b1, b2];
}

};


