
Ìàòåìàòèêàäàí õàëû©àðàëû© XVI Æºóòiêîâ îëèìïèàäàñû

Àëìàòû, 2020

10 ©à­òàð 2020 æûë, 9.00-13.30

Áiðiíøi ê³í

(�ð åñåï 7 ´ïàé¡à áà¡àëàíàäû)

�1. Íàòóðàë n ñàíû ìûíàíäàé: êåç êåëãåí a æºíå b íàòóðàë ñàíäàðû ³øií 2a3b + 1 ñàíû n ñàíûíà
á°ëiíáåéäi. Îëàé áîëñà, êåç êåëãåí íàòóðàë c æºíå d ñàíäàðû ³øií 2c+3d ñàíû äà n-ãå á°ëiíáåéòiíií
äºëåëäå­iç.

�2. 20 ýëåìåíòòi æèûííû­ ºðò³ðëi 2k + 1 iøêi æèûíû òà­äàëûï àëûí¡àí. Îñû òà­äàë¡àí iøêi
æèûíäàðäû­ ºð©àéñûñû æåòi ýëåìåíòòåí ò´ðàäû æºíå ©àë¡àíäàðûíû­ äºë k-ñûìåí ©èûëûñàäû.
Îñû øàðòòàð k-íû­ ©àíäàé å­ ³ëêåí ìºíiíäå îðûíäàëóû ì³ìêií?

�3. Øå­áåðãå iøòåé ñûçûë¡àí ä°­åñ ABCDEF àëòûá´ðûøû ³øií êåëåñi òå­ñiçäiêòi äºëåëäå­iç:

AC ·BD · CE ·DF · AE ·BF > 27AB ·BC · CD ·DE · EF · FA.

XVI Ìåæäóíàðîäíàÿ Æàóòûêîâñêàÿ îëèìïèàäà ïî ìàòåìàòèêå

Àëìàòû, 2020

10 ÿíâàðÿ 2020 ãîäà, 9.00-13.30

Ïåðâûé äåíü

(Êàæäàÿ çàäà÷à îöåíèâàåòñÿ â 7 áàëëîâ)

�1. Íàòóðàëüíîå ÷èñëî n òàêîâî, ÷òî íè ïðè êàêèõ íàòóðàëüíûõ a è b ÷èñëî 2a3b + 1 íå äåëèòñÿ
íà n. Äîêàæèòå, ÷òî 2c + 3d òàêæå íå äåëèòñÿ íà n íè ïðè êàêèõ íàòóðàëüíûõ c è d.

�2. Â ìíîæåñòâå èç 20 ýëåìåíòîâ âûáðàíû 2k+1 ðàçëè÷íûõ ñåìèýëåìåíòíûõ ïîäìíîæåñòâ, êàæäîå
èç êîòîðûõ ïåðåñåêàåòñÿ ðîâíî ñ k äðóãèìè âûáðàííûìè ïîäìíîæåñòâàìè. Ïðè êàêîì íàèáîëüøåì
k ýòî âîçìîæíî?

�3. Âûïóêëûé øåñòèóãîëüíèê ABCDEF âïèñàí â îêðóæíîñòü. Äîêàæèòå íåðàâåíñòâî

AC ·BD · CE ·DF · AE ·BF > 27AB ·BC · CD ·DE · EF · FA.

XVI International Zhautykov Olympiad in Mathematics

Almaty, 2020

January 10, 9.00-13.30

First day

(Each problem is worth 7 points)

�1. A positive integer n does not divide 2a3b + 1 for any positive integers a and b. Prove that n does not
divide 2c + 3d for any positive integers c and d.

�2. In a set of 20 elements there are 2k+1 di�erent subsets of 7 elements such that each of these subsets
intersects exactly k other subsets. Find the maximum k for which this is possible.

�3. A convex hexagon ABCDEF is inscribed in a circle. Prove the inequality

AC ·BD · CE ·DF · AE ·BF > 27AB ·BC · CD ·DE · EF · FA.


