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Problem

Problem is to create array of 2-dimensional pertiarieelements, where each successive
par won’t have more than one same element and wiogsn't have more than two
successively repeated elements with one same elemen

Problem example

For given elementé, B, CandD we have next 2-dimensional permutatioA8, AC,
AD, BC, BD, CD, BA, CA, DA, CB, DahdDC. Exactly 12 pairs according to the next
equation:
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P={ AB, AC, AD, BC, BD, CD, BA, CA, DA, CB, DB, bC
Array P can be sorted in many ways depending oftechnsage. In this case | want to
create array that has next 2 characteristics: é)rtaximal possible distance between the
pars that have two same elements and 2) the Iqessible successive repetition of pars
that have one same element. Examples of arraysithabt satisfy 1) and 2) are given
respectively: 1) Array;={AB, BA...}and 2)P,={AB, AC, AD...}
Problem solution

Let P be the array of permutation elememrjswherei, j are indexes of elements and
i # ].Now P can be expressed as:

P :{XLZ’Xl,S""’Xl,k,XZ,S' X2,4""’)(2,k""’Xk—].,k ! XZ,l' X3,l""’xk,l’ X3,2'X4,2""’Xk,2""’xk,k—l}

wherek is maximal number of elementskn

Array P can be observed through the next two groups:
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where each nexk; ; :i =1kwill have one element less amck. In order to create the

array P’ that will satisfy characteristics 1) and 2), we @drain every two successive
elements from different rows in the formation FrEachx, ; wherei is odd number we

move in the directior, ; - X, ;. For eachx ; wherei is even number we move in the
directionx; ; — X_,; . Graphically this can be depicted-as
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If we follow the arrows arraf?’ would have next order:
PI: { X1,2 ! X2,3""’)(k—].,k, Xk—2,k ! Xk—3,k—l""’X2L3""’Xl,k ! X2,1' X3,2 ""’Xk,k—l' Xk,k—2 ! Xk—l,k—3""’XS,l""’Xk,l}

The power of this algorithm is that onkyiterations is needed because in each iteration
we can order all elements at the same time, tHahf@e to the same row in fornks and
Fa.

Problem solution example
For our example witi\, B, CandD, arrayP would be formed as follow:

P={ AB, BC, CD, BD, AC, AD, BA, CB, DC, DB, CA, bA

1 F, and K are not matrices.



| mplementation of algorithm

p=P.length*(P.length-1){=p/2; k=P.length-1g=0; z=0;

for i=1 to P.length
begin
current=P[i];
for j=1 to P.length
begin
Z=7+(;
element=[current,P[j]];
reversed element=[P[j],current];
P’[z]=element;
P’[z+t]=reversed element;
g=P.length-j+i;
end
9=0;
z=i+1;
__k;
end



