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1http://uoj.ac/problem/25
2http://www.tyvj.cn/p/1518
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«m��ö��{¤��¯K É²Æ�¥Æ 3X�

�,��¿vkõ�<?1A�\�ïÄ"���cgU�õ�éÜÔö§â

ÑyA1��JÝ�p�k'«m��ö��¯K3§��ù�a¯KBììõ

Aå5§3�u8Ô4�Universal Online Judge(UOJ)5�'m¥ÑkÑy"

Ï�ù�a¯K��#L§¤±ÀÃ3Ðg��ùa¯K�Ï~J±)û"

Ïd�©�éù�a¯K§0BA�«é«m��ö��Ï^=z�{§¿é

~��Aa{¤��¯K?1A�é5�©Û§F"Ué�[k¤�Ï"

3�©�1�!¥§£�Ak'�ãäù�óä�½Â�5�"D31n

!Ú1o!¥§�©©O�é«m��ö��{¤��¯K?1A?Ø"

2 �ãä

2.1 {0

�ãä´�«3�{¿m¥�~~��êâ(�"�ãä�z��!:Ñ

�LA��«m§AO/§�!:�Lo«m§�f!:�L,�A½ �"

�ãäþØA�f!:±	�z��!:Ñkü�Efµ�EfÚmEf"

XJù�!:�L�«m´[l, r]§@o§��Ef�L�«m´[l, ⌊ l+r

2
⌋]§mE

f�L�«m´[⌊ l+r

2
⌋+ 1, r]"Þ~5`§«m[1, 8]�E��ãäXeã¤«µ

3http://acm.hdu.edu.cn/showproblem.php?pid=5306
4http://uoj.ac/problem/164
5http://uoj.ac/problem/169
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ÏL|^ù�(���A5�§·�U3�ãäþ¯��?1�Aö�"

2.2 ö�

2.2.1 ü:ö�

Ï��ãä�©£(�§¯f!:�«m�Ý´I!:���§¤±�ã

ä�äp´O(log n)�"

Ïdéuü:ö�§·��±��3�ãäþ½ ù� �¤�L��f

!:§,��#§Ú§�I��&E§�mE,Ý´ügO(log n)"

2.2.2 «mÎ¯

�A)û«mÎ¯§·�I�3�ãäþ½ ��«m[L,R]"

�Äùo���{§·�l�!:m©?1|¢§b�y3|¢��!:

�«m´[l, r]§@oÒkn«�¹µ

1.XJ«m[L,R]�¹A«m[l, r]§=L ≤ l ≤ r ≤ R§Òr§\\�Y"

2.XJ«m[L,R]�«m[l, r]Ø��§=L > r½öR < l§@oÒòÑ"

3.XJØ÷vþãü«�¹§@oÒ©O|¢ù�!:�ü�¯f"

Þ~5`§XJ·�3d«m[1, 8]ïá��ãä¥½ «m[4, 7]§@oL

§Xã¤«£ùÚ�>L«²L�>§ùÚiN�«mL«½ ���«m¤µ
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y3·�5y²ù��{��mE,Ý´O(log n)�µ

Ï�cü«�¹´ª�^�§�k31n«�¹���¬UY48§qÏ

��ãä�z��!:�Ef�ê�k2§¤±cü«�¹�!:êØ¬�L1

n«�¹�ü�§Ïd·��I��Ä1n«�¹��E,Ý=�"

�Ä�ãä�z��£=z�|�Ý�Ó�!:¤§w,ù���¤k!:

¤�L�«m´pØ��§·�rùA«mUì�à:üS"

�ÄÎ¯«m[L,R]§w,3üS�§�Î¯«m���¤k«m�eI´

ëY��ã§3ù�ã¥�k��à�«m��mà�«mâk�U÷v^�

n"

Ï��ãä��Ý´O(log n)�§z���kO(1)�!:÷v^�n§¤±

ù��{��mE,Ý´O(log n)�"

3�ãäþ½ A«m[L,R]�§·��I�rùA!:�&EÜ¿å5§

Ò���YA"

2.2.3 «m?U

éu«m?U§·�g,Ø�U^ü:?U��{�å?Uz��«m§

ù�Ò�Ú\BIP�VgA"

±«m\~Þ~§·�é�ãä¥�z��!:i§ÑP¹��BIPAi§

L«�!:i¤�L�«m¥�¤kêÑ\þAAi"

y3k��ö�§I��[L,R]\þx"·�k3�ãä¥½ ù�«m§

,��ù�«m�þBIPx§äN5ùÒ´rAi\þx¿�#ù�!:�«m

Ú£\þ«m��¦þx¤§,��#§�¤kI!:�&E"

ØJuy§éu�ãä¥�?¿��!:§�k�§�¤kyk!:�I

PÑ´0���§§¤P¹�&Eâ´�(�"ÏdÃØ´?Uö��´Î¯

ö�§�¯�z��!:���§ÑATòù�!:�IPeD�§�¯f

¥"�1i�!:?1IPeD��u�§��Ef�mEf�þBIPAi§¿

rAi�""

�mE,Ý�«mÎ¯�Ó§´ügO(log n)�"

BIP�^?�~�§��IP�±Ü¿!3�þIP����±¯��

#�ãä!:�&E§@oÒU¦^�ãä�o§~X«m\~Î¯«mÚ!

«mCXÎ¯«mÚ!«mCXÎ¯«mgcd��"�´Ó�§��3Û�5§
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~X«mé��ê�maxÎ¯«mÚ§¦^Ä��BIP�{Ò´Ã{?n

�"

3 «m��ö�

é��SFA§«m��ö�äN�§�Ñn�êl, r, x§é¤k�i ∈ [l, r]§

rAiC¤max(Ai, x)½ömin(Ai, x)"

�e5·�ÏLA�~K5éùa¯K�?n�{?1?Ø"

~K1. Gorgeous Sequence6

�Ñ���Ý�n�ê|A§�e5kmgö�§ö�kXen«µ

1.�Ñl, r, x§é¤k�i ∈ [l, r]§rAiC¤min(Ai, x)"

2.�Ñl, r§é¤k�i ∈ [l, r]§Î¯Ai����"

3.�Ñl, r§Î¯
∑

r

i=l
Ai"

êâ��µn,m ≤ 106

ÒX1�!¥¤`²�§Ï�3���!:�þ«m�minIP���·�

Ã{¯��#«mÚ§¤±ù��¯K´Ã{ÏLDÚ�BIP5)û�"

�Äe¡ù�«){µé�ãä¥�z��!:ØA�o«mÚnum±	§

���	�o«m¥����ma!î�g��se±9����êt"

y3b�·��4«m[L,R]éx�min§·�k3�ãä¥½ ù�«m§

é½ �z��!:§·�m©�å|¢"|¢�z��!:��·�©n«

�¹?Øµ

1.�ma ≤ x�§w,ù�g?UØ¬éù�!:�)K�§��òÑ"

2.�se < x < ma�§w,ù�g?U�¬K��¤k���§¤±·�

rnum\þt · (x−ma)§rma�#�x§�X�þIP,�òÑ"

3.�se ≥ x�§·�Ã{���#ù��!:�&E§Ïd3ù�§·�é

�c!:��Ef�mEf?148|¢"

Xeã¤«§�ã´��ïá3«m[1, 4]þ��ãä§z��!:P¹�

&E��ý´«m���§mý´î�g��"y3·��4«m[1, 4]é2�min"

6AuthorµM×Ð§K8�±3ùpé�µhttp://acm.hdu.edu.cn/showproblem.

php?pid=5306
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«m��ö��{¤��¯K É²Æ�¥Æ 3X�

Ý4~�5�§3fä¥£ÂK��u§�IP§=IP£Â"y3·��y

²�´IP£Â�E,Ý"

Äk·�½ÂIPa�Vgµ

1.Ó�g«m�minIP�)�IPáuÓ�a"

2.Ó��IPeD�)�#IPáuÓ�a"

3.Ø÷vcü�^��?¿ü�IPáuØÓa"

�X½Âz��IPa����uù�aIP\þ�ãä��!:3�ã

äþ/¤�Jä��£=¤kfä¥�3ù�aIP�:��ê¤§½Â³¼

êΦ(x)��ãä¥�¤kIPa���oÚ"

�Ä�g«m�maxö�§·�V\A��#�IPa§§����u·

��IP�²L�:ê§ùw,üg´O(log n)"

�Ä�gIPeD§w,·��4ù�aIP���O\AO(1)"

�ÄDFS�L§§·���m©?1�åDFS§@o`²ù�:�fä¥

�½�3I�£Â�IP§D3£Â��ù�:�fä¥�½Ø�3ù�aI

P§¤±·�²Lz��!:§�½���3�aIP���~�A1§@o7

½��X³¼ê~�A1"

Ï�IPeD�u)u·�3�ãäþ½ «m���§¤±IPeD�

ogê´O(m log n)�§D�IP�é³¼ê�)�o�z�´O(m log n)�§

¤±³¼êo�Czþ�kO(m log n)"

�d§·�Òy²Aù��{�E,Ý´O(m log n)�"

~K2. Picks loves segment tree7

�Ñ���Ý�n�êFA"�e5?1Amgö�§ö�kn«a.µ

1. éu¤k�i ∈ [l, r]§òAiC¤min(Ai, x)"

2. éu¤k�i ∈ [l, r]§òAi\þx£x�U�Kê¤"

3. éu¤k�i ∈ [l, r]§Î¯Ai�Ú"

êâ��n,m ≤ 3× 105"

Ï�\þA«m\~§«m���!î�g��Ú����ê�´�±�

o�§¤±·��Ä÷^fâ��{"

�X·�5y²E,Ý"Ï�kA«m\~ù��ö�§~K��y²Ò

J±÷^A§�´���g��±/�"

7K85Dµ�M
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·��±?U�eIPa�½Âµ

1.Ó�g«m�minIP�)�IPáuÓ�a"

2.Ó��IPeD�)�#IPÑáu�5��a"

3.éu�g«m\~ö�§éu�c�ãä¥�?¿�a§XJ§�?U

«m���¹½öÚ?U«m���l§@où�aÒØC¶ÄK·�Ò4ù

�a©�¤üaµ�a´�?U�Ü©§�a´�e�Ü©"

­#½Âz�aIP���µ�uù�aIP3�ãäþ¤k!:/¤�

Jä��£3ùEØ�¹�!:¤"½Â9Ï¼êΦ(x)�u¤kIPa���

Ú"

ù��g«m\~ö�é9Ï¼ê¼ê�K��kügO(log n)�IPeD

£©�IP���³U¼ê�¬~�¤¶�gIPeD�¬49Ï¼êO\O(1)¶

�g�IP�¬49Ï¼êO\O(log n)"

�ÄDFS�L§§·�kÏL�ãä½ AeZ�!:§,�lùA!:

m©DFS"·�éz��m©!:�Äz�a¬�£Â�IPµXJù�aI

P�k�Ü©3ù�fä¥§@o·�z²L��!:Ñ¬4ù�«IP��

�~�¶DXJù�aIP�ÜÑ3fä¥§·�£Â�L§��uksAe

Z��d½ Aù�aIP�LCA§,�23IP�Jäþ?1£Â"

¤±·��±rE,Ý©¤üÜ©§1�Ü©´~�9Ï¼ê�s¤��

mE,Ý§ù´O(m log n)�¶1�Ü©�E,Ý´½ ,�aIP�LCA��

)�E,Ý§z�aIPÑ�Uéù�Ü©�E,Ý�)O(log n)��z§Ï�

IP�oê�kO(m log n)§¤±IP�aê�´O(m log n)�§Ïdù�Ü©

�E,Ý���þ.´O(m log2 n)�"

�d·�Òy²Aù���{)ûù�¯K��E,Ý´O(m log2 n)�

£�,§XJ¦^IP�ÝÚ��³¼ê�±��B���ù�þ.§ùEÌ�

´÷^~K��y²¤"

¢Sþù�þ.´'�t�§é8c·�E�êâ5`§ù��{�$1

�ÇÑ��C�O(m log n)"Ïd·ß�3ùK�y²¥IP�oaê´�5

�§=ù���{��mE,Ý´O(m log n)�§,D�8c���vkÐ�

�{UAy²§�Ã{�EÑk�O(m log2 n)�êâ"¤±3�e5�?Ø¥§

·�Ò¦^O(m log2 n)5L«ù��{�E,Ý"
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3.1 �(

ÏLþãü�~K§·���A�«3«m��ö�¥�o«mÚ��{

£«m�maxö��«m�minö�aq¤"

*	~K��E,Ýy²§·�uy3y²���¿vk¦^�«m\~

ö��äN5�"Ïd·�ò«m\~ö��O�¤Ù¦�?Uö�§ù�y

²�´¤á�"

~K3. AcrossTheSky loves segment tree8

�Ñ���Ý�n�êFA"�e5?1Amgö�§ö�kn«a.µ

1. éu¤k�i ∈ [l, r]§òAiC¤min(Ai, x)"

2. éu¤k�i ∈ [l, r]§òAiC¤max(Ai, x)"

3. éu¤k�i ∈ [l, r]§Î¯Ai�Ú"

êâ��n,m ≤ 3× 105"

3·�üÕ)û«m�minö��«m�maxö����§·�I��o«

m���!«mî�g��!«m����ê!«m���!«mî�g��

±9«m����ê§y3ùü�ö�Ó�Ñy§�´ùA&E�´�±�o

�"

©ÛE,Ý����±rü«IP©m5�Ä§w,z«IPé,�«

IP�K��kIPeD£34à�¹����k�U��£ÂK,��f

äp�Ü©IP§�´Ï�ù�£Â��mE,Ý´O(1)�§¤±Ø¬�)K

�¤§Ïd~K�¥�y²�,�´¤á�§u´ù��{��mE,ÝA�

´O(m log2 n)"

3.2 ò«m��ö�=z�«m\~ö�

*	·�)û~K��¦^��{§·�uy3�þ«m�minIP�§¢

Sþù��«m¥�k���¬É�ù��IP�K�§DÙ¦êÑ´Ø¬C

�"Ó�3����?U��§�5´«m����¤kê�,�´«m��

�§�5Ø´«m����¤kê�,Ø´«m���"

¤±¢Sþ§ÏLþã�{§·�r«m��ö�§=z¤A�«��é

«m��£�¤�?1\~?U�ö�"

8K85Dµ�M
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Ïd·��±r�ãä¥�z��!:¤�o�«mD¤üa§�a´ù

�«m¥����§�a´ù�«m¥�Ù¦ê"äNö��±^~K�Þ~§

3~K�¥§·�I�?n�ö�kµé���ãä!:S�¤k���\þ

½ö~���ê§é��«mS�¤kê\þ½ö~���ê"Ïd·��I

�é�ãä¥�z��!:¥���������©O�oIP�&E=�"

3IPeD���§I��âü�Ef¥�����¹?1?Ø§���

�IP�UeD�������@�¯f¥£����Ó���Ó�eD¤"

�d§·�Ò��A�«3|G��~ê���log n�E,Ý��¹e§

ò«m��ö�=z�«m\~ö���{"�e5·�ÏLn�ØÓ�¡�

~K5?�ÚA)ù��{µ

~K4. Mzl loves segment tree9

�Ñ���Ý�n�êFA§½Â��ê|B§�m©ê|B�¤kêÑ

´0"�e5?1Amgö�§ö�ko«a.µ

1. éu¤k�i ∈ [l, r]§òAiC¤min(Ai, x)"

2. éu¤k�i ∈ [l, r]§òAiC¤max(Ai, x)"

3. éu¤k�i ∈ [l, r]§òAi\þx"

4. éu¤k�i ∈ [l, r]§Î¯Bi�Ú"

3zgö���§éuz�� �i§XJAi��u)ACz§@oÒ

�Bi\þ�§ÄKBiØC"

êâ��n,m ≤ 3× 105"

XJ�k«m\~ö�§@o��x , 0§@ozg?U�«mS�¤kê

Ñ¬u)Cz§���Bi«m\þ�ÒÐA"

y3kA«m�minö�Ú«m�maxö�§·��±r�ãä¥�z��

!:¥�ê©¤n�Ü©µ���!���!QØ´����Ø´����ê§

�Xéz��aê©O�o§ù�ÒU�Ø«m�minö��«m�maxö�

A"

��5¿�´�ü���ö�Ó��3���§�������¤���

ê8�U¬u)­U§3ù«�¹eI�AÏ?n;�3�Y¥­EÚO,�

�Bi��"

9Authorµ��`§ùEÑkU?"
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~K5. ChiTuShaoNian loves segment tree10

�Ñü��Ý�n�êFAÚB"�e5?1Amgö�§ö�kÊ«a

.µ

1. éu¤k�i ∈ [l, r]§òAiC¤min(Ai, x)"

2. éu¤k�i ∈ [l, r]§òBiC¤min(Ai, x)"

3. éu¤k�i ∈ [l, r]§òAi\þx"

4. éu¤k�i ∈ [l, r]§òBi\þx"

5. éu¤k�i ∈ [l, r]§Î¯Ai +Bi����"

êâ��µn,m ≤ 3× 105

3ù�¯K¥kü�ö��é�µê|A�ê|B"3�kü�ê|��

�§·�I�3z��!:¥r �©¤üaµ«m�����«m���"

���Ð�e�e§B�±��ùK��{A"·�3�ãäþ§rz�

�!:¥�ê�©¤oaµÓ�3A,B¥´«m���� �§3A¥´«m

���D3B¥Ø´� �§3B¥´«m���D3A¥Ø´� �§Ó�Ø

´A,B¥����� �",�éùoaê©OP¹�Y�IP=�"

�uE,Ý§·�uyü�ê|3ö�¥´��Õá�§ü@IP�m¿

Ø¬�)?ÛK�§Ïd�mE,Ý�´O(m log2 n)"

ØJuyù��{�Ð�õ�ê|�´�1�µ�·�éK�ê|Ó

�ö����§·�I�rz��!:¥�ê©¤2Ka§Ïd�mE,Ý

´O(2K ·m log2 n)§�mE,Ý´O(n2K)�"

~K6. Dzy loves segment tree11

�Ñ���Ý�n�êFA"�e5?1Amgö�§ö�kn«a.µ

1. éu¤k�i ∈ [l, r]§òAiC¤min(Ai, x)"

2. éu¤k�i ∈ [l, r]§òAi\þx"

3. Î¯gcd(Al, Al+1, ..., Ar−1, Ar)"

êâ��µn,m ≤ 105

�Ä�k«m\~ö���¹§ù´��²;¯K§Ï�gcd(a, b, c) =

gcd(a, b− a, c− b)§¤±·��±�ê|A?1B©£=^Ai −Ai−15O�Ai¤"

10K85Dµ�M
11K85Dµ�M
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3B©��¯KÒ=z¤AüÜ©µ1�Ü©´«m\~Î¯ü:�§1�Ü

©´ü:?UÎ¯«mgcd"ùüÜ©Ñ�±^�ãä{ü��o"

y3·�5�ÄkA«m�minö����¹§Ï�·�é«m��ö��

?n�{´rêD¤üa§�´ù��{ê�^SÒ¬��ÏA§ØU��U

ì�c�eI^S?1B©"u´·��Ä^,�«B©�ªµr«m���

üÕ<Ñ5�o§ò�����¤kê?1B©"

äN5`§·�é�ãä¥�z��!:�	�o±e�ÀÜµ��

�ma!î�g��se§����SF�mÞs!(�t!B©��ù�SF��

�ú�ênum"

y3�Älü�Efl�r¥�#&E§ùE·��?Ø�«�¹µmal >

mar"3ù�w,kma = mal, se = max(sel,mar)"�Ä�#B©SF�&

E§5¿�B©^S�±´?¿�§·�Uì�fäSF!mfäSF!m

fä����^Sr����SF�©�å5§=4s = sl, t = mar, num =

gcd(numl, numr, tl − sr, tr −mar)"Ù¦ü«�¹�ù«aq§ÒØ2KãA"

�Ä�þ��«m\~IP§Ï�·�ò����|¤�SFB©A§¤

±num´Ø¬�K��§��?U�eÙ¦&EÒ1A§ù´�~{ü�"

XJ�þgcd�E,Ý�{§·�Ò��A��O(m log3 n)��{"

3.3 o(

3ù�!¥§·���A��?n«m��ö��Ï^�{µÏL�o�

�£�¤��î�g�£�¤�§3|G��~ê���log n��mE,ÝS§

ò«m��ö�=z�«m\~ö�"

�´ù���{�k�½�Û�5"l~K8¥�±wÑ§��9��Î

¯�eI^Sk'���§ù��{ÒJ±·^A§Ï�3ù��{¥§·�

r��!:Dm���´vk�ÄeI�^S�"~X«m\~§«m�max§

Î¯,��«m�¤kf«m¥§��Ú����§ù��¯K^þã��{

ÒJ±)û"
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4 {¤��¯K

4.1 {0

3êâ(�¯K¥§·�Ï~I�é���½�ê|A?1eZgö�§

,�?1�AÎ¯"

8c�õêêâ(�KÑ´é�c��?1Î¯§�k��Ü©êâ(�

KI�é{¤��?1Î¯§ù�Ü©K8¥�ý�Ü©�	�Ñ´�±Èz

êâ(��¡��£§Ød�	§k�aAÏ�k'{¤���¯K·�r§

¡�{¤��¯K"

{¤��¯K¥�Î¯���±©�±enaµ

4.1.1 {¤���

½Â��9Ïê|B§�m©Bê|�Aê|���Ó"3z�gö��§

éz��i ∈ [1, n]§·�Ñ?1�g�#§4Bi = max(Bi, Ai)"ù�§·�

òBi¡�iù� ��{¤���"

4.1.2 {¤���

½Â��9Ïê|B§�m©Bê|�Aê|���Ó"3z�gö��§

éz��i ∈ [1, n]§·�Ñ?1�g�#§4Bi = min(Bi, Ai)"ù�§·�

òBi¡�iù� ��{¤���"

4.1.3 {¤��Ú

½Â��9Ïê|B§�m©Bê|¥�¤kêÑ´0"3z�gö��§

éz��i ∈ [1, n]§·�Ñ?1�g�#§4Bi\þAi"ù�§·�òBi¡

�iù� ��{¤��Ú"

�e5§·�ò{¤��¯KUìJÝl$�p©¤oa?1?Ø"
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4.2 �±^BIP?n�¯K

~K7. CPUi�12

�Ñ���Ý�n�êFA§Ó�½Â��9Ïê|B§Bm©�A���

Ó"�e5?1Amgö�§ö�ko«a.µ

1. éu¤k�i ∈ [l, r]§òAiC¤x"

2. éu¤k�i ∈ [l, r]§òAi\þx"

3. éu¤k�i ∈ [l, r]§Î¯Ai����"

4. éu¤k�i ∈ [l, r]§Î¯Bi����"

3z�gö��§·�Ñ?1�g�#§4Bi = max(Bi, Ai)"

êâ��µn,m ≤ 105

f�>ù�a¯K�§ù�~K�JÝ�U�p§¤±·�k�Ñ1�«

ö�"

�Ä¦^DÚ�BIP5)û§ÄkXJ�´Î¯«m���§�I�¦

^«m\~ù��BIP£^AddL«¤ÒU)û"

y3�ÄÎ¯«m{¤�������"·�½Â�«#�BIPµ{¤

���\~IP£^PreL«¤"ù�IP�½Â´µlþ�grù�!:�I

PeD�����c��ù��mã¥§ù�!:¥�AddIP���L��

��"

y3�Är1i�!:�IPeD�§�Efl§ØJuyIP´�±Ü¿

�µPrel = max(Prel,Addl + Prei),Addl = Addl + Addi"�u«m{¤���

&E��#��IP�Ü¿aq§�I�ò�c�«m���\þPrei,��

�5�{¤���?1'�=�"

y3£��K§·�*	3?Uö�L§¥§�K���!:�CzµX

J��!:vku)IPeD§@o�m©§���«m\~ö�¤K�§ù

�·��±^þ¡£ã�PreIP5P¹§��,���§ù�!:�«mCX

IPK�A§@où�ù�!:¥�¤kêÑC����Ó§2���¤k«

m\~?U§éù�!:5`§�«mCXö�¿vkØÓ"

Ïdz��!:É��IP�±©¤ü�Ü©µ1��Ü©´«m\~§

1��Ü©´«mCX"Ïd·��±^(x, y)5L«{¤��IP§§�½Â

12K85Dµhttp://www.tyvj.cn/p/1518
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´�c«m31��ã����\~IP´x§31���ã����CXIP

´y"w,ù�IP´�±?1Ü¿��#�"

�d·�Ò¦^�DÚ�BIP�{)ûAù�¯K§�mE,ÝO(m log n)"

~K8. V13

�Ñ���Ý�n�êFA§Ó�½Â��9Ïê|B§Bm©�A���

Ó"�e5?1Amgö�§ö�kÊ«a.µ

1. éu¤k�i ∈ [l, r]§òAiC¤max(Ai − x, 0)"

2. éu¤k�i ∈ [l, r]§òAi\þx"

3. éu¤k�i ∈ [l, r]§òC¤x"

4. �Ñ��i§Î¯Ai��"

5. �Ñ��i§Î¯Bi��"

3z�gö��§·�Ñ?1�g�#§4Bi = max(Bi, Ai)"

êâ��µn,m ≤ 5× 105

Äk·�½Â�«IP(a, b)§L«�ù�«m¥�¤kêk\þa§,�2

éb�max"ØJuyK8¥�9�n«ö�Ñ�±^ù��IP5L«§©O

�(−x, 0), (x,−inf), (−inf, x)§Ù¥inf´��¯k�½�vA�ê"

�ÄÜ¿ü�IP(a, b)�(c, d)§@ow,���Ò´(a+ c,max(b+ c, d))"

ÏdéuÎ¯4§·��I�rÎ¯��f!:��´»þ�¤kIPÑeD�

�f!:§ÒU��¦��YA"

y3�Ä{¤��IP"·��±rIP�w¤��¼ê§z��êi

éA�¼ê�L«ù�ê3�^Aù�IP���Y§3ù�¯K¥§I

P(a, b)Ò��u´��©ã¼ê§1�ã´�^�x¶²1���§1�ã´

�^�Ç�1���"

3�#{¤��IP���§·���urü�IP�ã�Ó�����

�IX¥§,��Ñþ��@�ã"eãÐ«�´IPÜ¿��UÑy��«

�¹§7Ú�Ü©´�5�ü�IP§ùÚÜ©´�#����IP"

13Authorµ$��§K8�±3ùpé�µhttp://uoj.ac/problem/164
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{¤����IP´�m�6�§¿ØUD¤eZ�Ü©§¤±���ãä¿

Ø·^"

�A)ûù�¯K§·�I���÷v±e^��êâ(�µ

1.IP��^7L´±�m�^S�"

2.K��Ó��:�IP7LK�3êâ(��Ó��:þ"

3���¹e÷v±þ^����êâ(�Ò´kdtreeA"¤±·��±

ké�5�¤k:ïÑkdtree§,��IP���Ú�ãäaqµékdtree z

��:Ñ�o��Ý/«�§,�XJÚIP«��lÒòÑ§��¹Ò��

�IP§ÄKÒ48"3Î¯���Ú�ãä��§rIPeDe�=�"

�mE,ÝO(m
√
n)

4.3 Ã{^BIP?n�ü:¯K

ùE�ü:¯KØAÎ¯ü:�{¤��	§��)«mÎ¯{¤���

�����«mÎ¯{¤�������§Ï�ùü�«mÎ¯�?n�{�

ü:Î¯���Ó§¤±r§�8\ü:¯K�¥"

~K10. ��P<�êF15

�Ñ���Ý�n�êFA§Ó�½Â��9Ïê|B§Bm©�A���

Ó"�e5?1Amgö�§ö�ko«a.µ

1. éu¤k�i ∈ [l, r]§òAiC¤max(Ai, x)"

2. éu¤k�i ∈ [l, r]§òAi\þx"

3. éu¤k�i ∈ [l, r]§Î¯Ai����"

4. éu¤k�i ∈ [l, r]§Î¯Bi����"

3z�gö��§·�Ñ?1�g�#§4Bi = min(Bi, Ai)"

êâ��µn,m ≤ 3× 105"

ùE�9�A«m��ö�§«m��ö�31n!¥·�Æ²?1A�

\�ïÄ"

Ï�3ù�¯K¥§«m��ö�����{¤��Î¯���´���

£��´�max§��´{¤���¤§¤±IPÃ{Ü¿£Xeã¤«§ü�

15K85Dµ�M§K8�±3ùpé�µhttp://uoj.ac/problem/169
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@o·�éAi\þêx�§XJBivku)Cz§@o��u�Ci\þAx§

ÄKCiC¤A0"äN5`§«m\~ö���uòCiC¤Amax(Ci + x, 0)))

ù´��·��~ÙG�ö�"

�Ä«mÚù�Î¯§��UA¦ÑAiÚCi�«mÚ§���~BU��

�Y"cö´�~Ä:��ãä¯K§�ö·�@Æ31n!¥ïÄLA"�

d·�Ò��A�«O(m log2 n)��{"

4.4.2 {¤���

?n�{�{¤���aq"�Ai��cê|§Bi�{¤���"·�Ó

�½Â��9Ïê|Ci§z���Ñ4Ci = Ai − Bi"ù�«m\~ö���u

òCiC¤min(Ci + x, 0)§��¦Ú=�"

�mE,ÝO(m log2 n)"

4.4.3 {¤��Ú

�Ai��cê|§Bi�{¤��Ú§Ó�·�4t��c(å�ö�ê

£Ø�)�Ïö�¤"Ó�§·��Ä½Â�9Ïê|Ci§z���Ñ4Ci =

Bi − t · Ai"

ØJuy§éu«m\~vkK��� �§BiÑØ¬u)Cz"�·�

�Ai\þx���§·���u�Ci~�Ax · t"u´·�Òr{¤��Ú=z
¤A{ü�«m\~Î¯«mÚ�¯K§��BIPÒÐA"

�mE,ÝO(m log n)"

4.5 k«m��ö��«m¯K

²Lþ¡ùA?Ø�§ù���a��{Æ²kAÖ/µ�I�kÏL1

n!¥��{r«m��ö�=z¤«m\~ö�§2¦^þ��!¥��{

5?1¦)ÒUA���YA"

Ï�ù�a¯K�?n�{'�aq§·�ùEÒ�À�Ù¥�«��~

K?1©Û"

~K11. m��A*]16

16K85Dµ�M
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�Ñ���Ý�n�êFA§Ó�½Â��9Ïê|B§Bm©�A���

Ó"�e5?1Amgö�§ö�kn«a.µ

1. éu¤k�i ∈ [l, r]§òAiC¤max(Ai, x)"

2. éu¤k�i ∈ [l, r]§òAi\þx"

3. éu¤k�i ∈ [l, r]§Î¯Bi�Ú"

3z�gö��§·�Ñ?1�g�#§4Bi = min(Bi, Ai)"

êâ��µn,m ≤ 105"

Äk§·�¦^þ��!¥��{§rÎ¯=z¤�oAê|ÚCê|�«

mÚ"�X·�^1n!¥��{§éê|A�o«m���Úg��§lD

r«m�max ö�=z¤é«m����\~ö�§ù�ÒU�oê|A�«

mÚA"

,�§·�5�ÄNoéC�o«mÚ§K��C�ö�kµé¤ki ∈
[l, r]§rCiC¤max(Ci + x, 0)£�e5¡�1�aö�¤¶é¤ki ∈ [l, r]§X

JAi´ù�«m¥A����§@orCiC¤max(Ci + x, 0)£�e5¡�1�

aö�¤"

¤±�´¦^1n!��{§·�é�ãä�z��!:�o¤kA��

´���� �¥Ci����!g��!����ê±9¤kA��Ø´��

�� �¥Ci����!g��!����ê§,�3éC?1?U���©

O?1�åDFSÒ1A"

��·�5y²ù��{��mE,Ý"·�rAê|�Ü©¡�1��§

Cê|�¡�1��"Äk1���E,ÝÚ1n!�����§·�UAy

²Ñ§´O(m log2 n)�§¤±·��e5��Ä1�Ü©�E,Ý"

�ì1n!¥��{§Äk·�kr1�������=z¤IP"�±

éA���u����¤k �±9A��Ø�u����¤k �©O=z¤

IP£�e5·�rùü�©O¡�1��äÚ1��ä¤§=z���äXe

ã¤«£þ�´�ä§üý©O�AÚC����§e��ã´1��ä§mã

´1��ä¤µ
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�±uy?Û��§?Û��Ñy31��ä¥�IP�½31��ä¥

ÑyL§¤±ü�äþÑyL�IPoê�êþ?Ú1��ä´�Ó�§¤±

·��I�é1��ä?1©ÛÒ1A"

Ï�1��ä�½Â´�6ê|A�§¤±XJ3�ä¥XJ,��!:

����Ú§�I!:ØÓ§@o31��ä¥ù� ��§I��=£´Ø

�3�§·�I�íKù^>£3ã¥^J�L«¤"Ïd3=z�1��ä�

¿¤AeZ�éÏ¬§z��éÏ¬Ñ���3���f!:�÷vIP��

X�Ý�O\D4O�5�"

Ï���é1��ä?1IP£Â±9«m\~���ÚAê|¿vk

�o«O§¤±·���ÄAê|¥?1�åDFS����)�K�"3�

åDFS���§·�Ø=é1��ä?1AeZgfä\~ö�§D��Ü¿

AeZ�éÏ¬"ØLXJ·�3DFS�Ó�éIP?1eD§@o3Ü¿ü

�éÏ¬���§?3e��éÏ¬��!:Úþ�éÏ¬��!:�m�´

»þATvk?ÛIP§¤±ù���rü�éÏ¬Ü¿å5§´ØK�IP

�X�Ý4O����"

31n!¥§·�y²A�åDFS���²L�!:�ê���þ.

´O(m log2 n)§Ïd31��ä¥IPeD�gê�þ.´O(m log2 n)�§Ï
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dIPoê´O(m log2 n)�"÷^�{n¥�y²§·��±��ù��{�

��E,Ýþ.O(m log3 n)"

ØLØJuyù�þ.´�~t�§�é{`~ê�~�§¢Sþ38c

�EÑ5�êâ¥§�åDFS�gêÑFFvk��O(m log3 n)�?O§Ïd

·ß�AT�3�$�þ.�y²£¢SþXJ1n!¥·�ß���Ay²

�{§÷^þãy²Ò�±����O(m log2 n)�þ.¤§�´Ï�8c·�v

k���Ð�y²�{½ö4�êâ�E�{§¤±8c�U^O(m log3 n) ù

���'�t�þ.5ïþù��{�$1�Ç"

�d§·�Ò��A��O(m log3 n)��{5)ûùK"¢SþùKÒ

´1n!¥��{�i@§ØJuy§þã�y²é�õ��i@�,k

^§=XJ·�kK�ê|?1i@§@o÷^þã�{�±����O(2K ·
m logK+1 n)E,Ý��{"

4.6 o(

3ù�!¥§·��én«{¤��¯K?1A�\�?Ø§¿0BA�

«ÏL�E9Ïê|r{¤���«mÚù�Î¯=z�{ü�«mÚÎ¯�

�{"

38cIS�OI¿m¥§ÑyL�{¤���'�¯K�~k�§D��

Ü©Ñ8¥3JÝ�$�cüa¥"Ïdk'ù�a¯K��÷A��ké�

��m§·¤)û��´Ù¥���Ü©§~X«m\~§Î¯«mÚ�{¤

���ù�¯K§�8c��·�vkÐ�)û�Y§Ïd§·F"ù�©Ù

Uå�E<Ú���^"Ó�§XJk<éù�a¯KkA#�Â¼§��H

5�·�6"

5 ��

1. a�¥IO�ÅÆ¬JøÆSÚ�6�²�"

2. a�Æ�¥Æ¥Æ�MklP��'%Ú��"

3. a�M×ÐÆ����éu���"

4. a�$��Æ�!½pºÆ�!f�ÓÆ!Ûó�ÓÆ����Ï"
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5. a�±fcÓÆ!f%ºÓÆ��v"

6. a�Ù¦¤k�©¤ë�L�]E�Jøö"

7. a�� za�¥ÄÑ�B��m�Ö"

ë�©z

[1] M×Ð§IOI2014I[8ÔèØ©5�ãä3�a©£¯Kþ�A^6

[2] �ãä�=©�Äz�

https://en.wikipedia.org/wiki/Segment_tree

[3] õ�éÜÔö Gorgeous Sequence K)

http://blog.sina.com.cn/s/blog_15139f1a10102vnzl.html
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