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F2L Case 1

U'(RU'R'U) y' (R'U'R)
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Cornerin Place, Edge in U Face
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0f| 4| 2= | JavaScript

src > JS sample.js > ...
var a = 1;

1f (a < 3) {
q = uJejun;

}

console.log(a.length);
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console.log(a.length);
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Python Java
Ruby Kotlin
Perl Scala

Clojure Haskell
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HTML5 Canvas
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Three.js | JavaScript 3D Library

JavaScript 3Xg 22T 2f0|E2{2|

WebGL= 0| &3l{A CanvasOf 3D 2= =iE 2

| slack

| download

| Learn Three.js
| #HTDThree.js

| Merch

! T-Shirts

| three.js
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npm install @types/three

https://www.npmjs.com/package/@types/three
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enum FaceColor {
WHITE, YELLOW, BLUE, GREEN, RED, ORANGE, NONE
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type FaceA = FaceColor[];

type FaceB = [FaceColor, FaceColor, FaceColor,
FaceColor, FaceColor, FaceColor,
FaceColor, FaceColor, FaceColor];
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enum FaceColor {
WHITE, YELLOW, BLUE, GREEN, RED, ORANGE, NONE

I

type Face = FaceColor[];

type Cube = {
front : Face,
back : Face,

up : Face, 2|04 front right
—

down : Face, od 2=

left : Face,

right : Face gggg

bes
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122+ | fHHS IR HX o
type CubeFunc = (c: Cube) = Cube;
type FaceFunc = (f: Face) = Face;

function copyFace(from: Face, to: Face, toIndexes: number[]): Face {

function reorderFace(from: (n: number) = number): FaceFunc {
return (face: Face) = {
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ace() C

const clockwiseF

const counterclockwiseF

const halfTurnF

constlclockwise

const]counterclockwise

constlhalfTurn

® ®
(x: number) = (7 * x + 6) % 10;
(x: number) = (3 * x + 2) % 10;

(X: &J'a)=>8—/<

reorderFace(Ql@Ckm1seF),

reorderFace(counterclockwiseF);

reorderFace(ha

LfTurnF);
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const moveU: CubeFunc = ({front, back, up, down, left, right}) =
({ front: copyFace(right, front, [6,7,8]),
back : copyFace(left, back, [6,7,8]),
up : clockwise(up),
down,

1)

const moveR: CubeFunc = ({front, back, up, down, left, right}) =
(1

left,
right: clockwise(right

1)
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test("AlA 2iek S|t HEA|A disk S|HE = Ct ot e HEE', () = {
allSlices.forEach(slice = {
const clockwise: Move = { slice, prime: false };
const counterclockwise: Move = { slice, prime: true };

expectNoChange(move(clockwise, counterclockwise));

expectNoChange(move(counterclockwise, clockwise));

function expectNoChange(fn: ((c: Cube) = Cube)) {
expect(eqCube(testCube, fn(testCube))).toBe(true);
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test("E€= 2[d= 49 ofH JAd JHZE", () = {

allMoves. forEach(m = expectNoChange(move(m, m, m, m)));

1)
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test("O{EA OIS 7L ZZ4S MZ HiM', () = {
const expectOppositeColor = (given: FaceColor, expected: FaceColor) =
expect (oppositeColor(given)).toBe(expected);
allMoves.forEach(m = {
const {front, back, up, down, left, right} = move(m)(testCube);
const center = 4;
expectOppositeColor(front[center], back[center]);

expectOppositeColor( left[center], right[center]);

expectOppositeColor( up[center], down[center]);

1)
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test("O{2A O|Soli of =9
allMoves.forEach(m = {

const { front, back, up, down, left, right } = move(m)(testCube);

const count = (color: FaceColor, face: Face) =
face.filter((c: FaceColor) = ¢ = color).length;

const countAll = (color: FaceColor) =
count(color, front) + count(color, back) +
count(color, left) + count(color, right) +

count(color, up) + count(color, down);
W, Y, R, 0, B, G].forEach(color = expect(countAll(color)).toBe(9));
b;
1%
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> rurucube@0.1.0 test
> jest

Test Suites: 1 passed, 1 total
Tests: 7 passed, 7 total
Shapshots: 0 total
Time: 1.245 s
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s‘Cube

How to Solve a 3x3 Rubik's Cube In No Time | The Easiest
Ori

Z3|4= 4544048 - 3 A

X) BRIGHT SIDE @

If you look up the word “frustration” in the dictionary, you'll probably see a picture of a Rubik's
Cube. It takes some bright minds ...

xtap

Learn How to Solve a Rubik's Cube in 10 Minutes (Beginner

23|+ 33680t5| - 3 A

: White Cross | White Corners | Second Layer | Top Cross | Match Cros... #E{7 v
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LHEEO]| A= 0[A MIAIEH=] FEICEL. ..

UESE A0 "ADE FEO| MI|S" LRUEC| = US

Championship | Year Host Date(s) Nations A Puzzles  Events Winner (3x3) Winning time(s)  Ref
| 1982 m= Budapest 5 June 19 1 1 B= \inh Thai 22.95 (Single) | [1°]
I 2003 §+1 Toronto 23-24 August | 15 9 13 m= Dan Knights | 20.00 (Average) | ['®]
[ 2005 | B== | ake Buena Vista | 5-6 November | 16 9 15 B J Jean Pons 15.10 (Average) | [17]
IV 2007 m= Budapest 5-7 October 28 10 17 ® Yu Nakajima 12.46 (Average) | 18
V 2009 B Diisseldorf 9-11 October 32 12 19 | 5¥= Breandan Vallance | 10.74 (Average) | [19]
VI 2011 == Bangkok 14-16 October | 35 12 19 | gmm Michat Pleskowicz | 8.65 (Average) | [20]

VII 2013 BE= | 35 \Vegas 26-28 July 35 10 17 &l Feliks Zemdegs | 8.18 (Average) | [21]
Vil 2015 ESY Séo Paulo 17-19 July 37 1 18 Feliks Zemdegs | 7.56 (Average) | [2%]
IX 2017 J J] Paris 13-16 July 64 1 18 = Max Park 6.85 (Average) | [23]
X 2019 &3 Melbourne 11-14 July 52 11 18 B Philipp Weyer 6.74 (Average) | [14]
XI 2021 == Almere Cancelled" — 1 17 — — [24]
XII 2023 ‘e Seoul 12-15 August - 11 17 - — [25]
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Abstract

Rubik's cube is one of the most famous combinatorial puzzles involving nearly 4.3 x 10" possible
configurations. Its mathematical description is expressed by the Rubik's group, whose elements
define how its layers rotate. We develop a unitary representation of such group and a quantum

formalism to describe the cube from its geometrical constraints. Cubies are described by single

particle states which turn out to behave like bosons for corners and fermions for edges, respectively.

When in its solved configuration, the cube, as a geometrical object, shows symmetries which are
broken when driven away from this configuration. For each of such symmetries, we build a

Hamiltonian operator. When a Hamiltonian lies in its ground state, the respective symmetry of the
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