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1. As is well known, the number 25 when squared ends with the same two digits:
625. Find all two-digit numbers in base six that have the same property: that is,
when the square of this number is written in base six, the last two digits of the
representation coincide with the original number (also in base 6).

2. Find the last digit of the number

[
10200

1010 + 3

]
.

3. For every real x ⩾ 1
3 we de�ne the function f(x) as

f(x) = x+
1

3x+ 1
3x+ 1

3x+
...

. Compute f(0.5)f ′(0.5).

4. All cells of an n×n rectangular table are �lled with zeros and ones. It turned out
that the cells of the main diagonal (that is, the cells Mii at the intersection of the
i-th row and the i-th column for each i from 1 to n) contain only zeros, and in
each pair of cells symmetric with respect to the main diagonal (that is, the pair
of cells Mij and Mji for distinct indices i and j), exactly one contains a one. The
sum of the numbers in the i-th row is denoted by ri, and the sum of the numbers
in the j-th column is denoted by cj. Prove that

n∑
i=1

r2i =
n∑

i=1

c2i .

5. Let the function ρ(α, β) be de�ned as

ρ(α, β) = max{sinα sin β, 1−sinα−sin β+sinα sin β, sinα+sin β−2 sinα sin β}

for arbitrary real α and β. Find the minimum of this expression.


