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1 ÑÑÑ���uuuÿÿÿ(quality)

�P�F"3#��UÑWÂ���IPOOD¥§¢yéÅ©�Ñ�5U�µ½"
lÑ�Å©���Ä��Ý�N��êS�µA1, A2, · · · , AN"¤¢�Ñ�5Uu

ÿ§�±µ½?Û���«m��[L,R]§ÙÑ�5U�ûueãµ©µ{ ∑
L<i<R

F [Ai−1 + 1]F [Ai+1 − 1]
}

mod (109 + 7)

Ù¥F´�8B½Â�ê�§÷vF [1] = 1§F [2] = 2�F [k+2] = F [k+1]+aF [k]+
béu?Ûk ≥ 1¤á"Ù¥a Úb���Xê"
�
�±�^rJø�Ð�ÑÖN�§¿F"é�½�Å©�?1?�`z"

ù�±��¥§�AT|±éÅ©��?U"éu�½�«m��[L,R]§#N^r
òA[L]�A[R]Ó�O\�§½Ó�~��"

ÑÑÑ\\\µµµ

Ñ\�1�1kü���ê§Å©��o�ÝN§Úo�?U�Î¯gêQ"
1�1kü��ê§©OL«XêaÚb"
��eZ1§���ÑN���êA1�AN§÷v1 ≤ A[i] ≤ 2 ∗ 109"
��Q1§z1´eãn«/ª��µ

• plus L RµòÅ©�ê�¥eI3«m[L,R]S���z��Ñ\�"

• minus L RµòÅ©�ê�¥eI3«m[L,R]S���z��Ñ~�"

• query L RµÎ¯«m[L,R]�Ñ�5Uµ©"

?UÚÎ¯¥§þ�yL ≤ R§��yA[i]î��uo�?Ugê\�£?Uö��
)plusÚminusü«¤"

ÑÑÑÑÑÑµµµ

ÑÑeZ1§z�1éA�gÎ¯§ÑÑ���ê"

êêêâââ555���µµµ

éu15%�êâ§N ≤ 8000§Q ≤ 8000"
éu100%�êâ§N ≤ 300000§Q ≤ 10000§0 ≤ a, b ≤ 109"
d	µ
�315%�êâ§z�g?U�«mÑ´[1, N ]"
��330%�êâ§a = 0§b = 1"

���~~~êêêâââµµµ

• �~Ñ\�µ
7 7

1 0

3 4 5 6 7 8 9

query 2 4

query 3 7

plus 3 5

query 2 4

plus 4 7

query 3 7

query 1 7
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• �~ÑÑ�µ
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• �~Ñ\�µ

7 12

123456789 987654321

1111111111 1222222222 1333333333

1444444444 1555555555 1666666666 1777777777

query 2 4

query 3 7

plus 3 5

minus 4 6

plus 5 7

query 2 4

query 1 6

plus 4 7

minus 1 4

query 3 7

query 2 6

query 1 7

• �~ÑÑ�µ

528103209
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528103209

229970829
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336413855
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2 ÀÀÀ111OOOyyy(travel)

3kN�¢½�IÝ§AliceF"�±m©�|¿÷DÛ�À1"
TAF"�±l��¢½Ñum©À1§zgc �����¢½§å¥ØE�²

LTÐK�¢½§��-�,	��¢½¿(åÀ1"I�5¿�´§å:�ª:��
�Ä�²L�¢½§�Ò´`�)å:Úª:3S²L�¤k¢½Ñ´ØUE�"
y3§AliceF"��=
¢½é〈u, v〉�±��Ü{�À1å:�ª:"

ÑÑÑ\\\µµµ

�Kz��ÿÁ:kõ|ÿÁêâ"1�1�½��êT§L«êâ|ê"
��§éuz�|êâ5`§1�1�½n��êN§MÚK§L«¢½�ê§¢

½�m���'X�ê§�kÀåAT²L�¢½�ê"
��M1§z�1�½ü��êuÚv§L«IÒ�u�¢½�IÒ�v�¢½�m´

���§=�±lÙ¥��¢½Ñuc ,	��"

ÑÑÑÑÑÑµµµ

éuz�|êâ§ÑÑN1§z1N�iÎ"
Ù¥1i11j�iÎ§½ö�/Y0½ö�/N0§©OL«´Ä�3l¢½iÑu

�¢½j(å�Ü{À1�Y"

êêêâââ555���µµµ

éu5%�êâ§K ≤ 2"
éu15%�êâ§K ≤ 3"
éu35%�êâ§K ≤ 4"
éu55%�êâ§K ≤ 5"
éu75%�êâ§K ≤ 6"
éu100%�êâ§N ≤ 1000§M ≤ 5000§2 ≤ K ≤ 7�T × bK/2cbK/2c ≤ 60 "

���~~~êêêâââµµµ

• �~Ñ\�µ
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3 5

1 4

4 5

2 5

• �~ÑÑ�µ
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3 VVV^̂̂===iiiÎÎÎGGG(bigyration)

�½ü�iÎG8ÜSÚT"Ù¥S¥�¤kiÎG�ÝÑTÐ�N§T¥¤ki
ÎG�ÝÑTÐ�M§�N +MTÐ�óê"
XJPS¥iÎG�N�S1, S2, · · · , STotalS§T¥iÎG�N�T1, T2, · · · , TTotalT"

y3F"��kõ�é〈i, j〉§÷vòSiÚTj©�����iÎGSi + Tj÷vV^=5"
���Ý�óêiÎGW�±L«¤üã�Ý�Ó�iÎG�©�§=W = U +

V"XJV�±ÏLU^=��§K¡W´÷vV^=5�"'X`iÎGU =/vijos0§
�±ÏL^=��/ijosv0§/josvi0§/osvij0½/svijo0"@o/vijosjosvi0Ò´
÷vV^=5�iÎG"

ÑÑÑ\\\µµµ

1�1Ñ\o���ê§©O�TotalS§TotalT§NÚM§�gL«8ÜS��
�§8ÜT���§8ÜS¥iÎG��ÝÚ8ÜT¥iÎG��Ý"
��TotalS1§�g�ÑS¥¤k�iÎGSi§1 ≤ i ≤ TotalS"�yz��iÎG

�ÝÑT�N§�iÎG�d26���i1|¤"
��TotalT1§�g�ÑT¥¤k�iÎGTi§1 ≤ i ≤ TotalT"�yz��iÎG

�ÝÑT�M§�iÎG�d26���i1|¤"

ÑÑÑÑÑÑµµµ

ÑÑ���ê§L«÷v�¦�êié〈i, j〉kõ��"

êêêâââ555���µµµ

éu10%�êâ§1 ≤ N ≤ 100§1 ≤ M ≤ 100§1 ≤ TotalS ≤ 100§1 ≤ TotalT ≤
100"
éu30%�êâ§1 ≤ N ≤ 500§1 ≤ M ≤ 500§1 ≤ TotalS ≤ 500§1 ≤ TotalT ≤

500"
éu60%�êâ§2 ≤ N × TotalS +M × TotalT ≤ 4× 105"
éu100%�êâ§2 ≤ N × TotalS +M × TotalT ≤ 4× 106"

���~~~êêêâââµµµ

• �~Ñ\�µ
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jos

• �~ÑÑ�µ
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