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Without symmetry

For positive integers m and n, consider the rectangle with m lines and »n columns, divided into 1 x 1 cells,
as in the figures below.

We say that a set of cells of the considered rectangle is without symmetry if there are not two cells in that
set symmetrically positioned with respect to one of the lines of demarcation of the cells (horizontal or

vertical).
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Submultime fara simetrii Submultime cu simetrii

1. For k> 0, we denote by S(m,n,k) the set of symmetry-free subsets that have k elements.

a) Determine the cardinality of the set S(m,nk) for k=1, k=2, k= 3.

b) What are the values of & for which S(m,n,k) has no element?

2. If we number the cells of the rectangle, for a subset 4 without symmetries we define sum(A4) as the sum
of the numbers in the cells of that set.

We define the number V(m,n,k) = max{sum(A)| A from S(m,n,k)}.
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Fig. 3 Fig. 4
Sum(4) =18+ 16 + 37 + 33 + 56 = 160 Sum(4) =15+ 5+26 + 36 + 35+ 50 =167

For each of the numbering modes described in Fig. 3 and Fig. 4, respectively, to calculate:
a) Vimn,k) fork=1,k=2,k=23;
b) the maximum possible value for V(m,n,k).



Fara simetrii

Pentru numerele naturale strict pozitive m si n, consideram dreptunghiul cu m linii si # coloane, impartit in
celule 1 x 1, ca in figurile de mai jos.

Spunem cé o multime de celule ale dreptunghiului considerat este fara simetrii daca nu exista in multimea
respectiva doua celule pozitionate simetric fatd de una dintre liniile de demarcatie ale celulelor (orizontale

sau verticale).
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Submultime fara simetrii Submultime cu simetrii

1. Pentru k£ > 0, notam cu S(m,n,k) multimea submultimilor fara simetrii care au k elemente.

a) Sa se determine cardinalul multimii S(m,n,k) pentruk=1, k=2, k=3.

b) Care sunt valorile lui &k pentru care S(m,n, k) nu are niciun element?

2. Daca numerotam celulele dreptunghiului, pentru o submultime fara simetrii 4 definim sum(4) ca fiind
suma numerelor din celulele multimii respective.

Definim numarul V(m,n,k) = max{sum(A4)| A din S(m,n,k)}.
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Sum(4) =18 + 16 + 37+ 33 + 56 = 160 Sum(4) =15 +5+26 + 36 + 35 + 50 = 167

Pentru fiecare dintre modurile de numerotare descrise in Fig. 3, respectiv Fig. 4, s se calculeze:
a) Vimnk) pentruk=1,k=2, k=3;
b) valoarea maxima posibila pentru V(m,n,k).



