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Abstract

Instant Insanity is a puzzle with four 4-color cubes. The goal of this puzzle is to arrange all 4
cubes to form a vertical tower. When consider the left side, right side, front side and back side
of the tower, the faces of the cubes on the same side must have different colors. Instant
Insanity inspires us to design a new puzzle and study it. We build a tower using 3 out of 4 cubes
and use graph theory to solve this puzzle. We can divide it into 4 cases as follows: case 1 is
composed of cube number 1, cube number 2 and cube number 3; case 2 is composed of cube
number 1, cube number 2 and cube number 4; case 3 is composed of cube number 1, cube
number 3 and cube number 4; and case 4 is composed of cube number 2, cube number 3 and

cube number 4. The number of ways to build a tower is 26.
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ANANUIN

Solving a 4-colored 3-cube Puzzle by Graph Theory

Mr. Aummarin Maksook
dvisor: Asst. Prof. Dr. Piyashat Sripratak

artment of Mathematics, Faculty of Science, Chiang Mai University

Abstract

The rules of subgraph

Instant Insanity is a puzzle with four d-color cubes. The goal of this puzzle is to arrange all
4 cubes to form a vertical toewr. When consider the left side, right side, front side and back
side of the tower, the faces of the cubes on the same side must have different colors. Instant
Insanity inspires us to design a new puzzle and study it. We build tower using 3 out of & cubes
and use graph theory to solve this puzzle. We can divide it into 4 cases as follows: case 1 is
composed of cube number 1, cube number 2 and cube number 3; case 2 is composed of cube
number 1, cube number 2 and cube number &; case 3 is composed of cube number 1, cube
number 3 and cube number d; and case @ is composed of cube number 2, cube number 3 and

cube number 4

Objective

The goal of this puzzle is to arrange 3 out of 4 cubes to form a vertical tower with the
property that when we consider the left side, the right side, the front side and the back side of

the tower, the faces of the cubes on the same side must have different colors.

Preliminaries

Directed graph D is ordered triple (V(D), A(D), ) that is composed of the non-
empty set of vertices V(D), the set of edges A(D) and incident function ¢p, where the incident
function joins the edges of the graph D and ordered pairs of vertices. f  is an edge fom u to

v; wis the tail of a and v is its head. [2]

Example of a directed graph

V(D) = {R.G,B,W}
Y A )
(R,G): (y, (G.W)), (=, (W, B)}
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The net of cube [1] The net of 4 cube [1]

The graph construced from the cubes
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. The left side and the right side of the tower have three different colors. The corresponding
subgraph G must have 3 edges where each vertex is a head of no more than one edge

and each vertex is a tail of no more than one edge.

N

The front side and the back side of the tower have three different colors. The corre-
sponding subgraph Gz must have 3 edges where each vertex is a head of no more than

one edge and each vertex is a tail of no more than one edge.
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For each cube, when choose any edge to be the left-right side, the other two edges
cannot be the left-right side. Therefore, the other two edges must be the front-back side

and the top-bottom side. Thus, Gpr and Gpp use edge from each cube once.
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. One pair of side cannot be the left-right side and the front-back at the same time, so there
are no edges being in Gz and Gpp at the same time. When we choose any subgraph

to be G'Lgr, we cannot choose this subgraph to be Grg.

Case 1

The combined eraph

o . 0 .
oo o . .

> 00 <o

Suboreon & Subgraons Sigran s

The solution of Case 1.
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