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Peaks

éu��1 ∼ n�ü�〈a1, a2, · · · , an〉§
eai−1 < ai < ai+1§K¡ai���¸£�
�B§
-a0 = an+1 = 0¤

¦n�ü�¥¸��ê�k�ê8é239����

n ≤ 1015, k ≤ 30
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sample

input:
3 1

output:
4

1 2 3
1 3 2
2 3 1
3 2 1
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solution

·�^f [i ][j ]L«1 ∼ i�ü�¥¸ê�j�ê8

f [1][1] = 1

f [i ][j ] = f [i−1][j ]×2j+f [i−1][j−1]×(i−2(j−1))(i > 1)

f [n][k]=�¤¦

duné�§·��±^Ý
¦{5\�

�´XêqÚik'
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duné�§·��±^Ý
¦{5\�

�´XêqÚik'
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solution

5¿��ê�k239§·��±rÝ
�239§ù�Ò
¬Ñy���Ý�239�Ì�!§^¯��\�

XJ�ê´A���ê�¦È�{§·�r�ê©
)§2^¥I�{½nÜ¿�YÒ�±
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solution

5¿��ê�k239§·��±rÝ
�239§ù�Ò
¬Ñy���Ý�239�Ì�!§^¯��\�

XJ�ê´A���ê�¦È�{§·�r�ê©
)§2^¥I�{½nÜ¿�YÒ�±
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Fibonacci System

r��êXL«¤ÜÅ@ê?�µX = anan−1 · · · a1F
ØUkëYü�1§X = anFn + an−1Fn−1 + · · ·+ a1F1

F0 = F1 = 1,Fi = Fi−1 + Fi−2

XJr1�Ã¡�=�¤ÜÅ@ê?�§¿ëYü�§
Ò¬C¤ù�µ 110100101100010011010,

¦ù�Ã¡S��cn ¥kA�1

n ≤ 1015
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sample

input:
21

output:
10

1 = 1F
2 = 10F
3 = 100F
4 = 101F
5 = 1000F
6 = 1001F
7 = 1010F
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solution

Äk·�I���cn �V´dõ�ê=¤ÜÅ@ê
?�ëå5�

=¦���m§÷v1 ∼ m�ÜÅ@ê?� êÚØ�
un

�±�©5¦
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solution

ù�¯KÒC¤
¦1 ∼ m�ê Ú

·�krm=¤ÜÅ@ê?�5ê DP

�Ä1i £lmêå¤§XJ´0§aL¶
XJ´1§é�Y��z´i − 1 ÜÅ@êê�ê Ú
+ i − 1 ÜÅ@êê��ê × 1i �>�1�ê8
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solution

f [i ][j ]L«�j Ä ´i�ÜÅ@êê�ê Ú

g [i ][j ]L«�j Ä ´i�ÜÅ@êê��ê

ý?n

f [0][j ] = f [1][j − 1] + f [0][j − 1]

f [1][j ] = f [0][j − 1] + g [0][j − 1]

g [0][j ] = g [0][j − 1] + g [1][j − 1]

g [1][j ] = g [0][j − 1]
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Hospital

��pkü«ó�<
AÚB§Aa>b��ÿØI�
é<5�O¦§Ba>b��ÿ�½�é<5��§X
J5���<�áuBa§Ò�2é<��

ykn�ó�<
§®�z�Ba
ó�±d=
<5
��

¦kõ�é(X,Y)÷vXÚYüÕ>b�Ñvk¯K§�
¦��å>b�¬Ñy¯K

n ≤ 5000,m ≤ 20000(m�O�'X�oê)
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sample

input:
7 5
2 6 7
1 7
2 2 7
1 5
1 4

output:
3

(2,3)
(2,7)
(3,7)
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solution

rz�Aa
ów¤��x:§z�Baw¤��ç
:§vU�Ouw¤�^u�v�k�>"

��
óUÄüÕ>bÒ´UÄé�^lù�:m©
±��x:(å�´»

ü�
óUÄüÕ>bÒ´UÄéü^©Olùü�
:m©§Ñ±x:(å�´»§�ü^´»Ø��
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solution

�Ykü«�¹µ

£1¤X,Y��x:§��ç:

±z��ç:�å:bfs§XJ��ç:TÐ�U��
��x:§@ùü�:Ò÷v^�"
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solution

£2¤X,Yü�Ñ´ç:

�Ä�ä�é(X,Y)´Ä�1§·��±^�ä65u
�

@XJ·�qÞX§?¿é�^±x:(å�´»§?
U@^´»þ�6þ§·�¬uy§¤k>�6þØ
´0Ò´1§¦Y��ÿ·���2��HbfsÒ�±

"
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ZCC Loves Minecraft

��:8S���à�C´÷vXe^��:8¥¡È
�����"

1 S¥�:Ñ3C¥¶
2 CÚ?¿�^Y²½ç������o��§�o´ë
Y��ã£�±´��:¤"

�m©S��"3S¥�g�\N�:§¦zg�\�
��à��¡È"êâ�yCo´ëY�"

N ≤ 100000
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ZCC Loves Minecraft

��:8S���à�C´÷vXe^��:8¥¡È
�����"

1 S¥�:Ñ3C¥¶
2 CÚ?¿�^Y²½ç������o��§�o´ë
Y��ã£�±´��:¤"

�m©S��"3S¥�g�\N�:§¦zg�\�
��à��¡È"êâ�yCo´ëY�"

N ≤ 100000
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~f
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Ã�\

��à�doãò��¤"

¦mþ���ãò�§�±l�þ¡�:m©§zg
é�c:m>�:¥�þ¡�:§��c:L/ë�§
��#��c:§Øä­E��À��m>�:"Ù
§nã´aq�"
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k�\

^o�²ïä©O�ooãò�"

�\:�}ÁòÙ©O�\oãò���A �§e
3�cò�	ÜI��#ò�§¿O�¡È�Oþ"

�±|^é¡5ÚSTL set{z�è"

duz�:�õ��\�gíØ�g§o��mE,
Ý´O(n log n).
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k�\

^o�²ïä©O�ooãò�"

�\:�}ÁòÙ©O�\oãò���A �§e
3�cò�	ÜI��#ò�§¿O�¡È�Oþ"

�±|^é¡5ÚSTL set{z�è"

duz�:�õ��\�gíØ�g§o��mE,
Ý´O(n log n).
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k�\

^o�²ïä©O�ooãò�"

�\:�}ÁòÙ©O�\oãò���A �§e
3�cò�	ÜI��#ò�§¿O�¡È�Oþ"

�±|^é¡5ÚSTL set{z�è"

duz�:�õ��\�gíØ�g§o��mE,
Ý´O(n log n).
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Light

N ×M�Ú�§®�z��f�ôÚ£ç½x¤"�
±?1±eü«ö�µ

1 ÀJ���f§UC�§����f�ôÚ¶
2 ÀJ���f§UC�§����f±9§���ô
Ú"

Sample

001 000 000 000
100 → 110 → 100 → 000
000 001 110 000

¦ò¤k�fCx���ö�Úê"

N ,M ≤ 10
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Light

N ×M�Ú�§®�z��f�ôÚ£ç½x¤"�
±?1±eü«ö�µ

1 ÀJ���f§UC�§����f�ôÚ¶
2 ÀJ���f§UC�§����f±9§���ô
Ú"

Sample

001 000 000 000
100 → 110 → 100 → 000
000 001 110 000

¦ò¤k�fCx���ö�Úê"

N ,M ≤ 10
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Light

N ×M�Ú�§®�z��f�ôÚ£ç½x¤"�
±?1±eü«ö�µ

1 ÀJ���f§UC�§����f�ôÚ¶
2 ÀJ���f§UC�§����f±9§���ô
Ú"

Sample

001 000 000 000
100 → 110 → 100 → 000
000 001 110 000

¦ò¤k�fCx���ö�Úê"

N ,M ≤ 10
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©Û

Ó+�DP"

w,z«ö��õ?1�g"

�«'�È���{´§éÓ+�þz��fP¹�
côÚ!´Ä?1
ö�1!´Ä?1
ö�2"G�
ê�O(nm8n).

=£�qÞ#�f�ö�§O�NC�f�ôÚ§�
yÓ+�S��f�xÚ"�c�f�ôÚ�±l�
>Úþ¡�f�ö��Ñ"
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©Û

Ó+�DP"

w,z«ö��õ?1�g"

�«'�È���{´§éÓ+�þz��fP¹�
côÚ!´Ä?1
ö�1!´Ä?1
ö�2"G�
ê�O(nm8n).

=£�qÞ#�f�ö�§O�NC�f�ôÚ§�
yÓ+�S��f�xÚ"�c�f�ôÚ�±l�
>Úþ¡�f�ö��Ñ"
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`zG�

�I���ö�éÙ§�f��z"XJ���f?
1
ö�1Úö�2¥���§§é���f��z
�1"XJvkö�½?1
ü�ö�§�z�0"

�z�1�§ù��f�ôÚ´�±?¿�½�§Ï�
����«ö�Ò�±UC§�ôÚ"ü«ôÚ�G
��±Ü¿"

z��f��P¹3«G�"�mE,ÝO(nm3n).
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`zG�

�I���ö�éÙ§�f��z"XJ���f?
1
ö�1Úö�2¥���§§é���f��z
�1"XJvkö�½?1
ü�ö�§�z�0"

�z�1�§ù��f�ôÚ´�±?¿�½�§Ï�
����«ö�Ò�±UC§�ôÚ"ü«ôÚ�G
��±Ü¿"

z��f��P¹3«G�"�mE,ÝO(nm3n).
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Periodic Binary String

T´���Ý�k�01G"S´±T�±Ï�Ã¡01G"
~XT=“101”§KS=“101101101. . .”.

f [l , r ]L«S¥1l �1r �fGw��?�ê��"

¯kõ��T÷vf [l , r ] ≡ x (mod p).

p��ê§p, l , r , k ≤ 1018§�Y�109 + 7.

úô�	°¥Æ �ÓÊ ®eJ qÇ� ,KÀù



Periodic Binary String

T´���Ý�k�01G"S´±T�±Ï�Ã¡01G"
~XT=“101”§KS=“101101101. . .”.

f [l , r ]L«S¥1l �1r �fGw��?�ê��"

¯kõ��T÷vf [l , r ] ≡ x (mod p).

p��ê§p, l , r , k ≤ 1018§�Y�109 + 7.

úô�	°¥Æ �ÓÊ ®eJ qÇ� ,KÀù



Periodic Binary String

T´���Ý�k�01G"S´±T�±Ï�Ã¡01G"
~XT=“101”§KS=“101101101. . .”.
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Solution

du´Ì�G§·��'%�ÝØ'% �"

�r − l + 1 = qk + t§KfG[l , r ]¥§���Ý
�t�01GÑyq + 1g§���Ý�k − t�01GÑ
yqg§§�Ø�'"

A�t = 0.

-c1 = 1 + 2k + 22k + · · ·+ 2qk§
c2 = 2r + 2r+k + , + 2r+(q−1)k§�§z�
c1a + c2b ≡ x (mod p), 0 ≤ a < 2t , 0 ≤ b < 2k−t .
¦T�§)ê"
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Solution

du´Ì�G§·��'%�ÝØ'% �"

�r − l + 1 = qk + t§KfG[l , r ]¥§���Ý
�t�01GÑyq + 1g§���Ý�k − t�01GÑ
yqg§§�Ø�'"

A�t = 0.

-c1 = 1 + 2k + 22k + · · ·+ 2qk§
c2 = 2r + 2r+k + , + 2r+(q−1)k§�§z�
c1a + c2b ≡ x (mod p), 0 ≤ a < 2t , 0 ≤ b < 2k−t .
¦T�§)ê"
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Solution

A�c1 = 0Úc2 = 0.

¦±c−1
1 §z�¦a ≡ y − cb

(mod p), 0 ≤ a < 2t , 0 ≤ b < 2k−t�)ê.

e2t = q1p + r1§z�b30 ≤ a < q1p���SÑ

kq1�)§ùp�)ê´2k−t
⌊
2t

p

⌋
§��2

¦0 ≤ a < r1�)ê=�"Ónrb��� ��p±
S"

�Y´�109 + 7§ùp¦
⌊
2t

p

⌋
mod 109 + 7§k

é(109 + 7)p��§2Øpe��"�p°Ý"

¦kõ�0 ≤ b < r2§÷v0 ≤ (y − cb) mod p < r1.
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Solution

r2−1∑
b=0

[(y−cb) mod p < r1] =
r2−1∑
b=0

⌊
y − cb

p

⌋
−
⌊
y − cb − r1

p

⌋
¯K=z�¦

∑n−1
i=0

⌊
a+di
m

⌋
.

|^

n−1∑
i=0

⌊
a + di

m

⌋
=

l−1∑
k=0

⌊
(dn + a) mod m + mk

d

⌋
, l =

⌊
a + dn

m

⌋
zgò�êJÑ�±d < m§�±^Î=�Ø{¦)"

ØOp°ÝO(logn)

úô�	°¥Æ �ÓÊ ®eJ qÇ� ,KÀù



Solution

r2−1∑
b=0

[(y−cb) mod p < r1] =
r2−1∑
b=0

⌊
y − cb

p

⌋
−
⌊
y − cb − r1

p

⌋
¯K=z�¦

∑n−1
i=0

⌊
a+di
m

⌋
.

|^

n−1∑
i=0

⌊
a + di

m

⌋
=

l−1∑
k=0

⌊
(dn + a) mod m + mk

d

⌋
, l =

⌊
a + dn

m

⌋
zgò�êJÑ�±d < m§�±^Î=�Ø{¦)"

ØOp°ÝO(logn)

úô�	°¥Æ �ÓÊ ®eJ qÇ� ,KÀù



Solution
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|^
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a + dn
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Proof

n−1∑
i=0

⌊
a + di

m

⌋
=

n−1∑
i=0

l−1∑
k=0

[⌊
a + di

m

⌋
≥ k + 1

]

=
n−1∑
i=0

l−1∑
k=0

[a + di ≥ (k + 1)m]

=
l−1∑
k=0

n−1∑
i=0

[
i ≤ n − 1− km + m − a

d

]

=
l−1∑
k=0

⌊
n − (l − 1− k)m + m − a

d

⌋

=
l−1∑
k=0

⌊
(dn + a) mod m + mk

d

⌋
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NEERC14-15 I

�\��1 ∼ n��ü�§�¦ÀÑ��¦þ��fS
�÷vµ

Ø�3ü�ê0 ≤ i < j < n÷v
�ã[min(ai , ai+1),max(ai , ai+1)]Ú
�ã[min(aj , aj+1),max(aj , aj+1)]k��Øp��¹

a0���u0

'X1 5 3 4Ú1 5 3 2´ü�Ü{�Y¿�3�¡\þ?
Û��êÑò��ØÜ{"3 5 1ØÜ{Ï�[0, 3]
Ú[1, 5]���Øp��¹"

n ≤ 50

Ù¢fâ´¢\�§n ≤ 2000

Ù¢fâ�´¢\�§n ≤ 200000
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