
Îòêðûòàÿ âåñåííÿÿ ñòóäåí÷åñêàÿ îëèìïèàäà ïî ìàòåìàòèêå
OSSM Comp'26

Ôàêóëüòåòà êîìïüþòåðíûõ íàóê ÂØÝ
15 ìàðòà 2026, 15:00 � 18:00

1. Ïóñòü T0 = (1). Äëÿ n ⩾ 0 ìàòðèöà Tn+1 ðàçìåðà 2n+1 × 2n+1 îïðåäåëÿåòñÿ ïî ìàòðèöå Tn

òàê:
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ãäå Tn ïîëó÷àåòñÿ èç Tn çàìåíîé âñåõ 0 íà 1 è âñåõ 1 íà 0. Íàéäèòå ðàíã ìàòðèöû Tn.

2. Êàæäîìó ðàöèîíàëüíîìó ÷èñëó p
q
èç îòêðûòîãî èíòåðâàëà (0, 1), ãäå p è q âçàèìíî ïðîñòû,
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Äîêàæèòå, ÷òî ÷èñëî
√
2
2
íå ïðèíàäëåæèò íè îäíîìó èç ýòèõ èíòåðâàëîâ.

3. Ïóñòü n ≥ 2. Ïóñòü A � ñåìåéñòâî ïîäìíîæåñòâ ìíîæåñòâà {1, 2, . . . , n} òàêîå, ÷òî äëÿ

ëþáûõ A1, A2, A3, A4 ∈ A âûïîëíÿåòñÿ |A1∪A2∪A3∪A4| ≤ n−2. Äîêàæèòå, ÷òî |A| ≤ 2n−2.

4. Äîêàæèòå, ÷òî ïëîùàäü ìíîæåñòâà òî÷åê (x, y) â åäèíè÷íîì êâàäðàòå [0, 1]2 åâêëèäîâîé

ïëîñêîñòè òàêèõ, ÷òî âûïîëíÿåòñÿ íåðàâåíñòâî
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}
⩽ 1 ìåíüøå
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.

5. Âåðíî ëè, ÷òî ñóùåñòâóåò ïîëîæèòåëüíîå âåùåñòâåííîå ÷èñëî u òàêîå, ÷òî äëÿ âñåõ íàòó-

ðàëüíûõ n ÷èñëî [un]− n ÿâëÿåòñÿ ÷¼òíûì?


