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Çàäà÷à A. AVL
Èìÿ âõîäíîãî ôàéëà: avl.in

Èìÿ âûõîäíîãî ôàéëà: avl.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

AVL äåðåâüÿ, ïðèäóìàííûå ðîññèéñêèìè ó÷¼íûìè Àäåëüñîí-Âåëüñêèì è Ëàíäèñîì, ÿâ-
ëÿþòñÿ ïðèìåðîì ñáàëàíñèðîâàííîãî áèíàðíîãî äåðåâà ïîèñêà. Â òåðìèíîëîãèè AVL, ïîä-
âåøåííîå áèíàðíîå äåðåâî íàçûâàåòñÿ ñáàëàíñèðîâàííûì, åñëè äëÿ êàæäîé âåðøèíû âû-
ñîòû å¼ ëåâîãî è ïðàâîãî ïîääåðåâüåâ îòëè÷àþòñÿ íå áîëåå, ÷åì íà îäèí. Òàêîå äåðåâî, ñîá-
ñòâåííî, è íàçûâàåòñÿ AVL-äåðåâîì. Ðàçóìååòñÿ, ñóùåñòâóåò äàëåêî íå åäèíñòâåííîå AVL-
äåðåâî ïðè ôèêñèðîâàííîì ÷èñëå âåðøèí. Ê ïðèìåðó, ñóùåñòâóåò øåñòü AVL-äåðåâüåâ ñ
ïÿòüþ âåðøèíàìè, îíè èçîáðàæåíû íà ðèñóíêå íèæå.

Äåðåâüÿ ñ îäèíàêîâûì ÷èñëîì âåðøèí ìîãóò èìåòü ðàçíóþ âûñîòó, ê ïðèìåðó, íà ðè-
ñóíêå ñíèçó íàðèñîâàíî äâà äåðåâà ñ ñåìüþ âåðøèíàìè, êîòîðûå èìåþò âûñîòû 2 è 3,
ñîîòâåòñòâåííî.

Âàì äàíû äâà ÷èñëà � N è H, òðåáóåòñÿ íàéòè ÷èñëî AVL-äåðåâüåâ, êîòîðûå ñîñòîÿò
èç N âåðøèí è èìåþò âûñîòó H. Ïîñêîëüêó èõ ÷èñëî äîâîëüíî âåëèêî, âûâåäèòå èñêîìîå
êîëè÷åñòâî ïî ìîäóëþ 786 433.

Ôîðìàò âõîäíîãî ôàéëà
Åäèíñòâåííàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò äâà ÷èñëà � N è H (1 ≤ N ≤ 65 535,

0 ≤ H ≤ 15).

Ôîðìàò âûõîäíîãî ôàéëà
Âûâåäèòå åäèíñòâåííîå ÷èñëî � êîëè÷åñòâî AVL äåðåâüåâ ñ N âåðøèíàìè âûñîòû H,

ïî ìîäóëþ 786 433.

Ïðèìåðû
avl.in avl.out

7 3 16

Note
786 433 ïðîñòîå ÷èñëî, è 786 433 = 3 · 218 + 1.

Çàäà÷à B. Ïðîñòûå ñëîæíîñòè

Èìÿ âõîäíîãî ôàéëà: again.in

Èìÿ âûõîäíîãî ôàéëà: again.out

Îãðàíè÷åíèå ïî âðåìåíè: 5 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéòà

Â ýòîé æèçíè íå âñ¼ òàê ïðîñòî. Îñîáåííî ÷èñëà. Âàì äàí íàáîð ÷èñåë. Íåîáõîäèìî äëÿ
êàæäîãî èç íèõ îïðåäåëèòü, ÿâëÿåòñÿ ëè îíî ïðîñòûì.

Ôîðìàò âõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå âõîäíûõ äàííûõ ñîäåðæèòñÿ åäèíñòâåííîå ÷èñëî 1 ≤ T ≤ 5 000 �

êîëè÷åñòâî ÷èñåë, êîòîðûå íåîáõîäèìî ïðîâåðèòü íà ïðîñòîòó. Äàëåå ñîäåðæèòñÿ T öåëûõ
ïîëîæèòåëüíûõ ÷èñåë, íå ïðåâîñõîäÿùèõ 1018.

Ôîðìàò âûõîäíîãî ôàéëà
Â i-é ñòðîêå âûõîäíûõ äàííûõ äîëæíî áûòü çàïèñàíî ¾YES¿, åñëè i-å ÷èñëî ÿâëÿåòñÿ

ïðîñòûì, è ¾NO¿ â ïðîòèâíîì ñëó÷àå.

Ïðèìåðû
again.in again.out

2

3

4

YES

NO

Çàäà÷à C. ÄÍÊ Ðîáîòîâ

Èìÿ âõîäíîãî ôàéëà: robots.in

Èìÿ âûõîäíîãî ôàéëà: robots.out

Îãðàíè÷åíèå ïî âðåìåíè: 1 ñåêóíäà
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Ïîñëåäíèå äîñòèæåíèÿ â òåõíîëîãèè ñèíòåçà ÄÍÊ ïîçâîëèëè ïðîâåñòè ýêñïåðèìåíò ïî
ñîçäàíèþ áèîðîáîòîâ.

Äëÿ îáëåã÷åíèÿ çàäà÷è ñîçäàíèÿ ÏÎ äëÿ óïðàâëåíèÿ ðîáîòàìè áûëî ïðèíÿòî ðåøåíèå,
÷òî èõ ÄÍÊ áóäåò ñîñòîÿòü èç M = 2n ñèìâîëîâ äëÿ íåêîòîðîãî n ≥ 2. Êðîìå ýòîãî,
ïî òåõíè÷åñêèì ïðè÷èíàì ýòî áóäåò íå îáû÷íàÿ ñòðîêà, à öèêëè÷åñêàÿ, òî åñòü å¼ ìîæíî
íà÷èíàòü ÷èòàòü ñ ëþáîé ïîçèöèè.

Îäíîé èç öåëåé ýêñïåðèìåíòà ÿâëÿåòñÿ èçó÷åíèå ìóòàöèé áèîðîáîòîâ. Â ðåçóëüòàòå ïðî-
äîëæèòåëüíûõ íàáëþäåíèé áûëî íàéäåíî ìíîãî ðàçëè÷íûõ âèäîâ ðîáîòîâ. Äëÿ ïîíèìàíèÿ

Ñòðàíèöà 1 èç 4
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ïðîöåññà ìóòàöèè ó÷¼íûì íåîáõîäèìî ðåøèòü ñëåäóþùóþ çàäà÷ó. Äëÿ ÄÍÊ äâóõ ðîáî-
òîâ òðåáóåòñÿ îïðåäåëèòü êîýôôèöèåíò èõ ïîõîæåñòè. Îí âû÷èñëÿåòñÿ, êàê ìàêñèìàëüíîå
êîëè÷åñòâî ñîâïàäàþùèõ ñèìâîëîâ ïðè íàèëó÷øåì ñîâìåùåíèè ýòèõ ÄÍÊ. ×åì áîëüøå
ñèìâîëîâ ñîâïàäàåò, òåì ëó÷øå ñîâìåùåíèå.

Òðåáóåòñÿ íàïèñàòü ïðîãðàììó, êîòîðàÿ íàéä¼ò íàèëó÷øåå ñîâìåùåíèå äâóõ ÄÍÊ.

Ôîðìàò âõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà çàïèñàíî îäíî ÷èñëîM(4 ≤ M ≤ 131072). Â ñëåäóþùèõ

äâóõ ñòðîêàõ çàïèñàíû ÄÍÊ äâóõ ðîáîòîâ. Îáå ÄÍÊ � ñòðîêè, ñîñòîÿùèå ðîâíî èç M
ñèìâîëîâ èç ìíîæåñòâà {'A', 'C', 'G', 'T'}.

Ôîðìàò âûõîäíîãî ôàéëà
Â âûõîäíîé ôàéë âûâåäèòå äâà ÷èñëà � ìàêñèìàëüíîå êîëè÷åñòâî ñîâïàäàþùèõ ñèìâî-

ëîâ è çíà÷åíèå îïòèìàëüíîãî ñäâèãà � íåîòðèöàòåëüíîå êîëè÷åñòâî ñèìâîëîâ âòîðîé ÄÍÊ,
êîòîðûå íåîáõîäèìî ïåðåíåñòè èç êîíöà ñòðîêè â å¼ íà÷àëî äëÿ äîñòèæåíèÿ íàèëó÷øåãî
ñîâìåùåíèÿ.

Ïðèìåðû
robots.in robots.out

16

ACGTACGTACGTACGT

CGTACGTACGTACGTC

15 1

Çàäà÷à D. Çàäà÷à äëÿ âòîðîêëàññíèêà

Èìÿ âõîäíîãî ôàéëà: multiply.in

Èìÿ âûõîäíîãî ôàéëà: multiply.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Âàì äàíû äâà ÷èñëà. Íåîáõîäèìî íàéòè èõ ïðîèçâåäåíèå.

Ôîðìàò âõîäíîãî ôàéëà
Âõîäíûå äàííûå ñîñòîÿò èç äâóõ ñòðîê, íà êàæäîé èç êîòîðûõ íàõîäèòñÿ öåëîå îäíî

öåëîå ÷èñëî, äëèíà êîòîðîãî íå ïðåâîñõîäèò äâóõñîò ïÿòèäåñÿòè òûñÿ÷ ñèìâîëîâ.

Ôîðìàò âûõîäíîãî ôàéëà
Âûâåäèòå ïðîèçâåäåíèå äàííûõ ÷èñåë.

Ïðèìåðû

multiply.in multiply.out

2

2

4

Çàäà÷à E. Ôàêòîðèçàöèÿ

Èìÿ âõîäíîãî ôàéëà: pollard.in

Èìÿ âûõîäíîãî ôàéëà: pollard.out

Îãðàíè÷åíèå ïî âðåìåíè: 3 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Äàíî íàòóðàëüíîå ÷èñëî. Ôàêòîðèçóéòå åãî, òî åñòü ïðåäñòàâüòå â âèäå ïðîèçâåäåíèÿ
íàáîðà ïðîñòûõ ÷èñåë. ×èñëî p íàçûâàåòñÿ ïðîñòûì, åñëè èìååò ðîâíî äâà ðàçëè÷íûõ
íàòóðàëüíûõ äåëèòåëÿ: 1 è p.

Ôîðìàò âõîäíîãî ôàéëà
Â åäèíñòâåííîé ñòðîêå çàïèñàíî åäèíñòâåííîå íàòóðàëüíîå ÷èñëî N . 2 ≤ N ≤ 9 · 1018.

Ôîðìàò âûõîäíîãî ôàéëà
Âûâåäèòå â íåóáûâàþùåì ïîðÿäêå îäíî èëè íåñêîëüêî ïðîñòûõ ÷èñåë, ïðîèçâåäåíèå

êîòîðûõ ðàâíî N .

Ïðèìåðû
pollard.in pollard.out

6 2 3

7 7

Çàäà÷à F. Äèñêðåòíîå ëîãàðèôìèðîâàíèå

Èìÿ âõîäíîãî ôàéëà: log.in

Èìÿ âûõîäíîãî ôàéëà: log.out

Îãðàíè÷åíèå ïî âðåìåíè: 3 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Äàíû íàòóðàëüíûå ÷èñëà a, b, n. Òðåáóåòñÿ íàéòè äèñêðåòíûé ëîãàðèôì b ïî îñíîâàíèþ
a ïî ìîäóëþ n, òî åñòü òàêîå ÷èñëî x (0 6 x < n), ÷òî ax ≡ b (mod n).

Ôîðìàò âõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà çàäàíû ÷åðåç ïðîáåë òðè öåëûõ ÷èñëà a, b è n

(0 6 a, b, n 6 1012), n 6= 0.

Ôîðìàò âûõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå âûõîäíîãî ôàéëà âûâåäèòå −1, åñëè äèñêðåòíîãî ëîãàðèôìà íå ñóùå-

ñòâóåò. Èíà÷å ñëåäóåò âûâåñòè åãî çíà÷åíèå.

Åñëè îòâåò íåîäíîçíà÷åí, ðàçðåøàåòñÿ âûâîäèòü ëþáîé.

Ïðèìåðû
log.in log.out

2 4 6 2

Ñòðàíèöà 2 èç 4
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Çàäà÷à G. Çàäà÷à äëÿ øåñòèêëàññíèêà
Èìÿ âõîäíîãî ôàéëà: sqrt.in

Èìÿ âûõîäíîãî ôàéëà: sqrt.out

Îãðàíè÷åíèå ïî âðåìåíè: 4 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Âàì òðåáóåòñÿ íàéòè òàêîå x, ÷òî:

x2 = a (mod m)

Ôîðìàò âõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà çàïèñàíî ÷èñëî k (1 ≤ k ≤ 50) � êîëè÷åñòâî òåñòîâûõ

íàáîðîâ âî âõîäíîì ôàéëå. Äàëåå èäóò k ñòðîê, îïèñûâàþùèõ òåñòîâûå íàáîðû. Êàæäûé
íàáîð ñîäåðæèò 2 ÷èñëà � a è m (0 ≤ a ≤ 109, 1 ≤ m ≤ 109).

Ôîðìàò âûõîäíîãî ôàéëà
Äëÿ êàæäîãî íàáîðà âûâåäèòå ÷èñëî x èëè IMPOSSIBLE, åñëè òàêîãî x íå ñóùåñòâóåò.

Ïðèìåðû
sqrt.in sqrt.out

3

1 3

7 9

2 4

1

4

IMPOSSIBLE

Çàäà÷à H. Teams
Èìÿ âõîäíîãî ôàéëà: teams.in

Èìÿ âûõîäíîãî ôàéëà: teams.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

There are 3 · N same year students studying in two specializations � mathematics (M) and
programming (P). Let's call students of the �rst specialization mathematicians and students
of the second specialization programmers. There are several groups of each specialization. The
number of groups is the same for both specializations. The number of students in each group
is greater than or equal to three.

The students are loaded much by the studies, that's why they can meet each other only
during classes. They have separate classes for each group except physical education (P. E.). P.
E. classes are held for pairs of groups of di�erent specialization and each group share its P. E.
classes with only one other group. All groups attend P. E. classes.

All the students are very responsible and attend all the classes. When two students meet
each other at the same class, they become familiar.

There is a head in each group. All the group heads attend head meetings, where all of them
meet each other and become familiar.

You should form N teams consisting of three students each so that each student is used in
exactly one group. There should be at least one mathematician and at least one programmer
in each team. All the members of one team should be familiar to each other.

Ôîðìàò âõîäíîãî ôàéëà

The �rst line contains 2 integers K and M (1 ≤ K,M ≤ 1000, K = 3 · N) � the total
number of students and the number of pairs of familiar students correspondingly. The second
line contains K characters `M' or `P', i-th character describes i-th student's specialization. The
following M lines de�ne pairs of familiar students. It's guaranteed that the input describes
student's specializations and relationships that do not contradict the problem statement.

Ôîðìàò âûõîäíîãî ôàéëà

The �rst line should contain �Yes� or �No� depending on the possibility to form N teams.
If such possibility exists, the following N lines should contain numbers of the students of each
team, three numbers in each line. If there are several solutions, output any.

Ñòðàíèöà 3 èç 4
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Ïðèìåðû
teams.in teams.out

12 34

MMPPPMMMMPPP

1 2

1 3

1 4

1 5

1 6

1 7

1 10

2 3

2 4

2 5

2 6

3 4

3 5

3 6

4 5

4 6

4 7

4 10

5 6

7 8

7 9

7 10

7 11

7 12

8 9

8 10

8 11

8 12

9 10

9 11

9 12

10 11

10 12

11 12

Yes

4 5 1

6 2 3

10 12 7

9 8 11

Ñòðàíèöà 4 èç 4


