
~K0
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�Ñq�Î¯, /Xx y

éuz�Î¯, ÑÑ
∑y
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~K1

�½���Ý�n�S�a1, a2, ..., an

�Ñq�Î¯, /Xx y

éuz�Î¯, ÑÑ
∑y

i=x ai

n = 105, q = 105
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dun × q = 1010, ¤±fâO(nq) �){w,Ø1

Ú\��#S�sum1, sum2, ..., sumn

Ù¥sumi =
∑i

k=1 ak , AO�, 5½sum0 = 0

N´uy
∑y

i=x ai = sumy − sumx−1

ù�Ò�±3O(1)�mS£���Î¯


XÛ¦Ñsumi ?

w,sumi = sumi−1 + ai

�mE,ÝO(n + q)
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~K2

�½���Ý�n�S�a1, a2, ..., an

�Ñq�ö�, /Xx y z

éuz�ö�, òeI0u[x , y ]�m���\þz

ÑÑ²Lö���S�

n = 105, q = 105
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dun × q = 1010, ¤±���[´Ø1�

Ú\��#S�b1, b2, ..., bn

Ù¥bi = ai − ai−1, AO�, @�a0 = 0

e¡*	�e?1?Uö��, ü�S��Cz
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'XÐ©�S�a�3 1 4 1 5 9 2 6

y3éÙeI0u[2, 5]�m�ê\þ6

#S�C�3 7 10 7 11 9 2 6

©O¦Ñùü�S��bS�, �:

3 -2 3 -3 4 4 -7 4

3 4 3 -3 4 -2 -7 4

�k12�Ú16�u)
Cz

12�O�
6, 16�~�
6
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�±uy:

éu�gö�x y z

S�aéA�S�b�kü�u)Cz

äN5`, =bx = bx + z , by+1 = by+1 − z

�Ò´`éu�g?U, S�b�Cz´O(1)�

¤±�±rö��^�S�bþ, ��2dS�b��S�a

XÛdS�b��S�a ?

w,ai = ai−1 + bi

�mE,ÝO(n + q)
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~K3

�½���Ý�n�S�a1, a2, ..., an

�Ñq�ö�, ö�©�ü«

éu/X1 x y�ö�, òeI�x���\þy

éu/X2 x y�ö�, ÑÑ
∑y

i=x ai

n = 105, q = 105
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){1

dun × q = 1010, ¤±���[´Ø1�

XJ¦^cMÚ, ?U�E,Ý´O(n)�, ØU�É

y3òS�þ!©¤eZ¬, Ø���¬	z¬s���

ý?nÑz¬¤k���Ú, /¤��#S�, P�S�c

éu��«m[x , y ], N´uyÙ�±CXO(ns )��¬, ü>�
eO(s)"��Ü©

¤±éuüg�Î«mÚ, �±±O(s + n
s )�E,Ý)û

�âÄ�Ø�ª, s =
√

n�þª���, �O(
√

n)

éu?U, ?1Xeö�(b�1x���áu1t¬):

ax = ax + y , ct = ct + y

w,�±ÎÜK¿

o�mE,ÝO(q
√

n)
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'XÐ©�S�a�3 1 4 1 5 9 2 6

�s = 2, �S��©¤
[3 1] [4 1] [5 9] [2 6]��4¬

éA�S�c�4 5 14 8

éu�g�Î, 'X[2, 7], ù�«m�±©¤üÜ©w:

�Ü©´ü>áu1�¬Ú1o¬�"�Ü©, a2Úa7

�k�Ü©´¥mCX�1�¬Ú1n¬ùü�¬

éu"�Ü©���å?n, �¬Ü©ÏLS�c¯����Y

¤±éuù�Î¯, �YÒ´a1 + c2 + c3 + a7 = 22
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fâ´rS�©¬, 5\¯�Î

Ù¢��±r�Î©¬, \¯?U

Äk�Ä�«Ø@o�å��å

éuzg?Uö�, �´P¹e5, Øý�?U

�Î��ÿ, ÄkÏLcMÚ��Ã?U���Y

2H{¤k?U, \þé�Î��kK��?U��z

�mE,ÝO(q2)
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){2

�±uy, éu�c�Î¯, ?né¯, � ��Î¯?n�ú

�
)ûù�¯K, �±½Ï�S�aÚsum

�Ò´�â�c�?UÚÐ©S�, ��#���S�

b�z�s�?UÒ�S�, ���?1O(qs )g�

ù��±�y?¿��, k��?U´O(s)�

¤±éu���Î, �I� céO(s)�?U=�

Ïd�Î�oE,Ý´O(qs)

�ö��I�ò�C�O(s)�?U�^�S�aþ

2O(n)¦�HcMÚ=�, �E,ÝO(qs × n)

o�mE,Ý�O(qs + nq
s )

-s =
√

n, þª����, �O(q
√

n)
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~K4

�½���Ý�n�S�a1, a2, ..., an

�Ñq�ö�, ö�©�ü«

éu/X1 x y z�ö�, òeI0u[x , y ]���\þz

éu/X2 x�ö�, ÑÑax

n = 105, q = 105
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k¦ÑS�a��©S�b, bi = ai − ai−1

N´��ai =
∑i

k=1 bk

¤±éuö�2, �YÒ´
∑x

k=1 bk

éuö�1, �I�bx = bx + z , by+1 = by+1 − z

ù�¯KÒ=z¤
ü:?U, «mÚ�Î


Úþ��K�Ó, �±3O(q
√

n)�mS)û
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~K5

�½��n ×m�Ý/, Ù¥1i11j����ai ,j

�Ñq�Î¯, /Xx1 y1 x2 y2

éuz�Î¯, ÑÑ
∑x2

i=x1

∑y2
j=y1

ai ,j

n = 1000, m = 1000, q = 105
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éu����¹, ¦ÑcMÚÒ�±¯�£�Î¯


éu����¹, �¦Ñ��cMÚ

Ú\��#S�{sumn,m}, Ù¥sumi ,j =
∑i

s=1

∑j
t=1 as,t

éu��Î¯, �Y�±L«
�sumx2,y2 + sumx1−1,y1−1 − sumx1−1,y2 − sumx2,y1−1

ù�Ò�±O(1)£�Î¯


XÛ��S�{sumn,m} ?
sumi ,j = sumi−1,j + sumi ,j−1 − sumi−1,j−1 + ai ,j

�mE,ÝO(nm + q)
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~K6

�½��n ×m�Ý/, Ù¥1i11j����ai ,j

�Ñq�ö�, ö�kü«

éu/X1 x1 y1 x2 y2�ö�, ÑÑ
∑x2

i=x1

∑y2
j=y1

ai ,j

éu/X2 x y z�ö�, òax ,y\þz

n = 1000, m = 1000, q = 105
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�ì����¹, ù�¯K�±©¬)û

����¹e, S�©¬�¹E,Ø�Bö�

¤±��¦^Î¯©¬��{

äN¢yÚ���¹Ä���

Äk����cMÚS�{sumn,m}
z?1O(s)gö�Ò�cMÚS�

zgÎ¯3cMÚS��Ä:þ\þ�CO(s)g?U��z

o�mE,ÝO(qs + q
s × nm)

-s =
√

nm, þª����, �O(q
√

nm)
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~K7

�½��n ×m�Ý/, Ù¥1i11j����ai ,j

�Ñq�ö�, ö�kü«

éu/X1 x1 y1 x2 y2 z �ö�, ò(x1, y1)-(x2, y2)ùãÝ/«��
¤k��\þz

éu/X2 x y�ö�, ÑÑax ,y

n = 1000, m = 1000, q = 105
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d���«m\ü:¦Ú�){�±��

I��E��#S�{bn,m}, ¦�ai ,j =
∑i

s=1

∑j
t=1 bs,t

²L��Á�, �±uybi ,j = ai ,j + ai−1,j−1 − ai ,j−1 − ai−1,j

ù�ö�1ÒC¤
bx1,y1 = bx1,y1 + z , bx2+1,y2+1 = bx2+1,y2+1 + z ,
bx1,y2+1 = bx1,y2+1 − z , bx2+1,y1 = bx2+1,y1 − z

ö�2ÒC¤
¦
∑x

i=1

∑y
j=1 bi ,j

=z¤
þ��¯K, �±3O(q
√

nm)�mS)û

ddd (â� 2018 OIg-E) Ð?êâ(�\� 2018 c 8 � 2 F 22 / 43

第22/43页



~K8

�½���Ý�n�S�a1, a2, ..., an

�Ñq�ö�, ö�©�ü«

éu/X1 x y�ö�, òeI�x���\þy

éu/X2 x y�ö�, ÑÑ
∑y

i=x ai

n = 106, q = 106
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ù�K�K¿Ú~K3´���, �´êâ��¦
10

éu106�êâ, O(q
√

n)��{´J±35½�mSÏL�

¤±I����\p��(�5�où�S�
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äGê|(Binary Index Tree)

�E��S�c , ci =
∑i

j=i−2k+1 aj , Ù¥k L«i��?�L«¥"

�ëY0��ê, Plowbit(i) = 2k , AO�, 5½lowbit(0) = 0

~Xi = 11000(2), Kk = 3, lowbit(i) = 23 = 8

XÛ¦lowbit(i) ?

lowbit(i) = i & −i
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äGê|(Binary Index Tree)

��o�¦lowbit(i) ?

Ï�Ùk�
 Û�5�

5��: lowbit(x ± lowbit(x)) ≥ 2× lowbit(x), (x − lowbit(x) 6= 0)

y²: éux , �Ù�?�L«�xdxd−1...x2x1x0

�Ù"�1��Ø�0� �xp, Kéu∀i ∈ [0, p), kxi = 0

dlowbit�½Â��, lowbit(x)��?�L«�1 00...0︸ ︷︷ ︸
p

¤±x − lowbit(x)��?�L«�xdxd−1...xp+1 00...0︸ ︷︷ ︸
p+1

Ï�x − lowbit(x) 6= 0, dlowbit�½Â�
�lowbit(x − lowbit(x)) ≥ 2p+1 = 2× 2p = 2× lowbit(x)

Ón��y\{¤á, �y
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äGê|(Binary Index Tree)

5��: XJx − lowbit(x) = k(k 6= 0), K
é∀y ∈ [x + 1, x + lowbit(x)− 1], ky − lowbit(y) > k, Ød�	,
�y = x + lowbit(x)�, ky − lowbit(y) < k

y²: dþ�5��y²�±��

éux , �Ù�?�L«�xdxd−1...x2x1x0

�Ù"�1��Ø�0� �xp, @ox − lowbit(x)��?�L«
�xdxd−1...xp+1 00...0︸ ︷︷ ︸

p+1

qÏ�é∀i ∈ [0, p), kxi = 0, ¤±x − lowbit(x)��?���±L
«�xdxd−1...xd+10xd−1...x1x0

¤±x − lowbit(x)Ù¢Ò´rx��?��"�1��1C¤
0

��2ÏL�?�¿Âe�?Ø, N´y²T5�
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y3�ÄXÛ¦^äGê|)û�K

w,, éax?1?U�, ¤K��3S�c¥eI������cx

d5����, Ucx��, K��e�����cx+lowbit(x)

XdÌ�e�, ��eI�n, ?Uö��¤

3?1«mÚ�Î��ÿ, �
�Bö�, �±k¦
Ñ
∑x−1

i=1 aiÚ
∑y

i=1 ai , 2��

XÛÏLäGê|¦Ñ
∑x

i=1 ai ?

w,
∑x

i=1 ai = cx +
∑x−lowbit(x)

i=1 ai

XdÌ�e�, ��eI�1, �Îö��¤
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){

�mE,ÝXÛ?

?UÚ�Îö�, Ñ´d��x , Øä�C
¤x + lowbit(x)½x − lowbit(x)5�¤�

d5����, zgCz�CzþÑØ�uþ�gCzþ���

b�1�gCzþ�l0, Kl1 ≥ 2l0, l2 ≥ 2l1

���Cz
mg, KN´uyO(2m) = O(n), =O(m) = O(log n)

¤±zg�Czgê´O(log n)?O�

�Ò´`éu�g?U½�Î, �mE,Ý´O(log n)�

�oE,ÝO(q log n)
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~K9

�½���Ý�n�S�a1, a2, ..., an, Ù¥ai ∈ {0, 1}
�Ñq�ö�, ö�©�ü«

éu/X1 x�ö�, XJax = 0, KòÙC�1. ÄKC�0

éu/X2 x y�ö�, ÑÑeI0u[x , y ]m���¥kõ���1

n = 106, q = 106
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N´uy, éuö�1, XJax = 1, @oÒ´éax?1~1ö�, ÄK
Ò´\1ö�

éuö�2, ��Ò´ÑÑ
∑y

i=x ai

Úþ�K��, äGê|�o=�

�mE,ÝO(q log n)
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~K10

�½���Ý�n�S�a1, a2, ..., an

�Ñq�ö�, ö�©�ü«

éu/X1 x y�ö�, òaxU�y

éu/X2 x y�ö�, ÑÑ⊕y
i=xai

n = 106, q = 106
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ù�¯K��c�¯K�', r¦ÚU¤
¦É½Ú

¦^äGê|¦Ú�, ¦^
5�
∑y

i=x ai =
∑y

i=1 ai −
∑x−1

i=1 ai

Ï�É½�5�: a⊕ a = 0

¤±�±��⊕y
i=xai = (⊕y

i=1ai )⊕ (⊕x−1
i=1 ai )

¯KHA)

�mE,ÝO(q log n)
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¯¢þ, �ö���êXÚ´��+Ò�±¦^äGê|?1�o

<<{5`Ò´$�÷v��Æ!(ÜÆ!k_�=�

�´�k�
$�¿Ø÷vþã5�, 'Xmax$�

XJ=��maxyi=1 aiÚmaxx−1
i=1 ai , ´Ã{��maxyi=x ai�

d�¦^�oêâ(�5�oQ?
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~K11

�½���Ý�n�S�a1, a2, ..., an

�Ñq�ö�, ö�©�ü«

éu/X1 x y�ö�, òaxU�y

éu/X2 x y�ö�, ÑÑmaxyi=x ai

n = 106, q = 106
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�ãä(Segment Tree)

�ãä´�«Äu©£(����ä

��Bn), kòS�Ö¤2k�Ý, Ù¥k÷v2k−1 < n, 2k ≥ n

l�.m©, z�üü�éÜ¿�þ��, ���,�������

N´y², �ê´O(log n
′
)�, o:ê�O(n

′
)�, Ù¥n

′
= 2k

é,����?1?U�, N´y²z�k�=k�����K�

�Î��«m�, N´y²z��õkü���é�Yk���z

¤±?Uö�Ú�Îö��E,ÝÑ´O(log n
′
)�

oE,ÝO(q log n
′
)
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�ãä(Segment Tree)

¢Sþ, =¦ØÖ¤2k�Ýù���´�(�

�´XJØÖà�{, ÒØUw¤le�þÜ¿


üö��´���, �´n)å5ØÓ

�[�±g��e��o�±ØÖà
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~K11

�½���Ý�n�S�a1, a2, ..., an

�Ñq�ö�, ö�©�ü«

éu/X1 x y�ö�, òaxU�y

éu/X2 x y�ö�, Î¯[x , y ]ùã«m��´ÄüNØ~, XJ
´ÑÑ”YES”, ÄKÑÑ”NO”

n = 106, q = 106
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){

�ãä�o�&E��|±Ü¿=�

Ø
$�(J	, ��±�o�«���&E

'X�K, �ãäþz�!:�oÙL«�«m���à�êi!
�mà�êi!T«m´Ä�Ø~«m, ©O��ln, rn, flag

Ü¿&E��ÿ, w,lncur = lncur×2, rncur = rncur×2+1, X
Jrncur×2 ≤ lncur×2+1, @oflagcur = max(flagcur×2, flagcur×2+1), Ä
Kflagcur = 0

�Î�, òk���z�O(log n)�:�&EXþÜ¿, ���Y

�mE,ÝO(q log n)
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��SK

�½���Ý�n�S�a1, a2, ..., an

�Ñq�ö�, ö�©�ü«

éu/X1 x y z�ö�, òS�¥eI0u[x , y ]���\þz

éu/X2 x y�ö�, ÑÑ
∑y

i=x ai

n = 105, q = 105
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��SK

�½���Ý�n�S�a1, a2, ..., an

�Ñq�ö�, ö�©�ü«

éu/X1 x y�ö�, òaxU�y

éu/X2 x y�ö�, �äeI0u[x , y ]���UUÄ�¤���
�ê�, XJU, KÑÑ”YES”, ÄKÑÑ”NO”

n = 105, q = 105
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��SK

�½���Ý�n�S�a1, a2, ..., an

�Ñq�ö�, z�ö�/Xx y

éuz�ö�, ÑÑeI0u[x , y ]���¥�kõ�«ØÓ��

n = 105, q = 105
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Thanks!
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