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Using the property that rows and columns are equal, we can create systems of equations

to find the variables on which the rest of the grid is dependent. Using this method, we find

that the grid is determined by 3 variables.

This C++ code below is used to search through all possible combinations of these 3

variables that determine the rest of the grid and finds the unique grids that satisfy the given

conditions.

From the output given by the below code, we see that there are |3 | valid grids.
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e <iostream

e <vector

e <array
set>
cmath

e std;

) t, 3>, 3> rotate(c a int, 3>, 3>& matrix);
y<array<int, 3>, 3> reflect(con ay int, 3>, 3>& matrix);
)1 isInCombinations(co vector<arra ay<int, 3>, 3>>& combinations, const a

int main() {
vector<array<array<int, 3>, 3>> combinations;

d=1; d <= 12; d++) {
t £ =1; f <= 12; f++
t h=1; h<=12; h++) {
rray<array<double, 3>, 3> grid =
{(f +h) / 2.0, lex(d + £ - h), (d + h) / 2.0},

{ c double>(d), (d + f) / 2.0, cast<double>(f)},
{(d+2*f-h) /2.0, static_c ouble>(h), (2 * d + £ - h) / 2.0}

isInteger
ol containsOne
containsTwo
1 withinRange
set<double> uniqueNumbers;

(int 1 = 0; 1< 9; i++) {
double current = grid[i / 3][i % 31;
uniqueNumbers.insert(current);

current 1) containsOne

current 2) containsTwo 8
floor(current) != current) isInteger =
current < 1 || current > 12) withinRange
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<int, 3>, 3>& matrix);
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1= 9) {
3>, 3> intGrid;
int 1 = 9; i < 9; i++
intGrid[i / 3][1 % 3] = static <int>(grid[i / 3101 % 31);

lisInCombinations(combinations, intGrid)
cout << "[";
for (cor 0& row : intGrid) {
cout << “[";
for (int val :

row) {

N string-literal

}

cout Type: const char[2]
} Size: 2 bytes

cout << "]" << endl;

combinations.push_back(intGrid);
combinations.push_back(rotate(intGrid));
combinations.push_back(rotate(rotate(intGrid)));
combinations.push_back(rotate(rotate(rotate(intGr
combinations.push_back(reflect(intGrid));
combinations.push_back(reflect(rotate(intGrid)));
combinations.push_back(reflect(rotate(rotate(intGrid))));
combinations.push_back(reflect(rotate(rotate(rotate(intGrid)))));

3> rotate(c
3>, 3> rotated{};
;1< 9; i) {
ated[i % 31[2 - i = matrix[i / 3

‘eturn rotated;
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3>& matrix) {
3>, 3> reflected{};
i< 9; i) {

reflected[i / 31[2 - i % 3] = matrix[i / 3][1i % 3];

n reflected;

vector<array<array<int, 3>, 3>>& combinations, const array<array<int, 3>, 3>& matrix) {
0& comb : combinations) {
matrix
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stdout stderr compile output scribble
1 [[231][123][312]]
[[432][135]1[4321]]
[[552]1[147]1([633]]
Problem 2

Successful, 0.00s, 3416KB
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Let 5!/3 = x so the given equation can be rewritten as P(z + 22) = 2z + 322

In order for the term 2x to be preserved in the polynomial, there must be a linear term
with a coefficient of 2. Our polynomial P can now be written as P(z) = Q(x) + 2z so,

P(z + 2?) = Q(x + 2?) + 2z + 22* = 22 + 322

Q(xr + 2?%) = 2*

Q(x) must also have a linear term for 22 to be preserved so Q(z+2?) = K (z+2%)+x+2? =

22 S0

K(x+2?) = —x

If we repeat this process again we have G(z + 2?) — 2? —x = —z so

G(z + 2*) = 2?

We see that the functions G and @) both intersect at the same point which restarts our
cycle of polynomial decomposition showing that this cycle of polynomial decomposition goes
on indefinitely and thus P(z) cannot be decomposed in a finite number of polynomials,

making it nonexistent. This is true via the Fundamental Theorem of Algebra.
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