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doll Å���

�ï��d1 �å:§M �>uìÚS �m'��ä"m'�ê

þS d\û½"

å:Ú>uìÑ´´�k�^Ñ>�!:"m'kX ÚY ü^Ñ

>§Ûêg²L�ÀJX ù^Ñ>§óêg²L�ÀJY ù^Ñ>"

y3�¦�ï��ä÷vXe^�µ

lå:Ñu§²LeZÚ�£�å:"

Äg£�å:�§¤k�m'Ñ´²Lóêg"

Äg£�å:�§²L>uì�gêTÐ�N g§�>uì?Ò^

S�g�A0,A1, . . . ,AN−1"

Äg£�å:�c§²Lm'�gêØU�L2 ∗ 107 g"

1 ≤ M ≤ 100000, 1 ≤ N ≤ 200000.
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doll Å���

f?Ö1£2©¤µéuz�i §�êi 3S�A0,A1, . . . ,AN−1 ¥�õ

Ñy1 g"

f?Ö2£4©¤µéuz�i §�êi 3S�A0,A1, . . . ,AN−1 ¥�õ

Ñy2 g"

f?Ö3£10©¤µéuz�i §�êi 3S�A0,A1, . . . ,AN−1 ¥�

õÑy4 g"

f?Ö4£10©¤µN = 16"

f?Ö5£18©¤µM = 1"

f?Ö6£56©¤µÃN\��"
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doll Å���

�©�âS ��5O�"

Score =


1 S ≤ N + log2 N

0.5 + 0.4 ∗ ( 2N−S
N−log2N

)2 N + log2 N < S ≤ 2N

0 S > 2N
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f?Ö1

Ï�z��ê�Ñy
�g"

@o�±´��ò>uìU^S�å5"
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f?Ö1

Ï�z��ê�Ñy
�g"

@o�±´��ò>uìU^S�å5"
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f?Ö2

z��ê�Ñy
�g½üg"

éuÑy�g�>uì§��-ÙÑ>��e��ê�>uì"

éuÑyüg�>uì§-ÙÑ>����m'§¿�m'�XÑ

>��1�gÑy�����ê§YÑ>��1�gÑy�����

ê"
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f?Ö2

z��ê�Ñy
�g½üg"

éuÑy�g�>uì§��-ÙÑ>��e��ê�>uì"

éuÑyüg�>uì§-ÙÑ>����m'§¿�m'�XÑ

>��1�gÑy�����ê§YÑ>��1�gÑy�����

ê"
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f?Ö2

z��ê�Ñy
�g½üg"

éuÑy�g�>uì§��-ÙÑ>��e��ê�>uì"

éuÑyüg�>uì§-ÙÑ>����m'§¿�m'�XÑ

>��1�gÑy�����ê§YÑ>��1�gÑy�����

ê"
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f?Ö3

éuÑyog�>uì§·��±�E��o�!:�(�"


éuÑyng�>uì§�±-cn��,�Ñ>C¤/root0"
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f?Ö3

éuÑyog�>uì§·��±�E��o�!:�(�"


éuÑyng�>uì§�±-cn��,�Ñ>C¤/root0"
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f?Ö3

éuÑyog�>uì§·��±�E��o�!:�(�"


éuÑyng�>uì§�±-cn��,�Ñ>C¤/root0"
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f?Ö3

éuÑyog�>uì§·��±�E��o�!:�(�"


éuÑyng�>uì§�±-cn��,�Ñ>C¤/root0"
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f?Ö4

�±uy��vk7�éuz�>uì§ïá��fä"

@o·�òÙÜ¿¤��§éun = 16��¹�I���5��÷

��ä=�£15�m'¤"
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f?Ö4

�±uy��vk7�éuz�>uì§ïá��fä"

@o·�òÙÜ¿¤��§éun = 16��¹�I���5��÷

��ä=�£15�m'¤"
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f?Ö5

·���ïá��v
��÷��ä§,�rÜ©�f!:C¤

/root0"

ù��±¼��Ü©�©"

�Ä`z§·��±´kE|�ÀJC¤/root0��f!:"@

oéufä¥�´ù«!:�>�±����/root0"

�«?n�{§�´�{ü��{´§��-¤kù«�f!:´

����!:"
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f?Ö5

·���ïá��v
��÷��ä§,�rÜ©�f!:C¤

/root0"ù��±¼��Ü©�©"

�Ä`z§·��±´kE|�ÀJC¤/root0��f!:"@

oéufä¥�´ù«!:�>�±����/root0"

�«?n�{§�´�{ü��{´§��-¤kù«�f!:´

����!:"

YMDragon (IIIS) I	ÀomKÀù�IOI2018 Day2ù) 2019c 1� 27F 9 / 69



f?Ö5

·���ïá��v
��÷��ä§,�rÜ©�f!:C¤

/root0"ù��±¼��Ü©�©"

�Ä`z§·��±´kE|�ÀJC¤/root0��f!:"@

oéufä¥�´ù«!:�>�±����/root0"

�«?n�{§�´�{ü��{´§��-¤kù«�f!:´

����!:"
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f?Ö5

·���ïá��v
��÷��ä§,�rÜ©�f!:C¤

/root0"ù��±¼��Ü©�©"

�Ä`z§·��±´kE|�ÀJC¤/root0��f!:"@

oéufä¥�´ù«!:�>�±����/root0"

�«?n�{§�´�{ü��{´§��-¤kù«�f!:´

����!:"
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f?Ö5
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f?Ö5
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f?Ö6

·��I�(Üf?Ö4Úf?Ö5�g´Ò�±
"
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highway p�ú´Â¤

�ÜN �:M ^>�Ã�ëÏã§z^>����A ½B ¥��

�"

\U��ö�´�z^>�½���U
��S �T ��á´�

Ý"\��A,B ��§�Ø��S ,T "

\�?Ö´?1¦þ��ö�gê(½S ,B ��"

2 ≤ N ≤ 90000, 1 ≤ M ≤ 130000, 1 ≤ A < B ≤ 1000000000
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highway p�ú´Â¤

f?Ö1£5©¤µS ½T ¥k��´0 §N ≤ 100,M = N − 1"

f?Ö2£7©¤µS ½T ¥k��´0 §M = N − 1"ö�gêØ

�L60"

f?Ö3£6©¤µM = N − 1 §ã��^ó"ö�gêØ�L60"

f?Ö4£33©¤µM = N − 1"ö�gêØ�L60"

f?Ö5£18©¤µA = 1,B = 2"ö�gêØ�L52"

f?Ö6£31©¤µvkN\��"ö�gêØ�L52 ��21©§ö

�gêØ�L50 ��31 ©"
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f?Ö1

éuz��:§ÑÿÁ�e´Ä�T"
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f?Ö2

±S�å:ïábfsS§ò¤k:Uì�bfsSüS§¦^�©5�

ä"

äN��{Ò´ò�u�© ��:�I��>���U�B§@

oXJ�á´�Ý�B∗�á´>ê§@o`²t´3�u�© ���

ý§��K�"
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f?Ö2

±S�å:ïábfsS§ò¤k:Uì�bfsSüS§¦^�©5�

ä"

äN��{Ò´ò�u�© ��:�I��>���U�B§@

oXJ�á´�Ý�B∗�á´>ê§@o`²t´3�u�© ���

ý§��K�"
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f?Ö3

Ó��´�©§�g�©B�±����:� �"
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f?Ö4

·�l?¿�:�å:ïábfsS§@o�g�©Ò�±é

�S ,T¥bfsS���@�:"C�f?Ö2��¹§2?1�g�©=

�"

½ö´§k|^�©é��á´þ��^>§,�òù^>í�§

C¤ü�f?Ö2��¹"
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f?Ö4

·�l?¿�:�å:ïábfsS§@o�g�©Ò�±é

�S ,T¥bfsS���@�:"C�f?Ö2��¹§2?1�g�©=

�"

½ö´§k|^�©é��á´þ��^>§,�òù^>í�§

C¤ü�f?Ö2��¹"
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f?Ö5

éuV ���f8V ′§XJ·�òV ′�V \ V ′�m�>��1§Ù

¦>��2"@o§·��±ÏL�á´�Ûó55�½S ,T´Ä3Ó

��8ÜS"

@où�·�B�±��S xor T§,�B�±��S ,T"
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f?Ö5

éuV ���f8V ′§XJ·�òV ′�V \ V ′�m�>��1§Ù

¦>��2"@o§·��±ÏL�á´�Ûó55�½S ,T´Ä3Ó

��8ÜS"

@où�·�B�±��S xor T§,�B�±��S ,T"
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f?Ö6 - 21©

·�±?¿��:�å:§ïábfsä¿?1�©§�½^�U��

á´´Äu)UC§ù�B�±|^�g�©é��á´þ���:v"

,�±v�å:§ïábfsä§er¤k��ä>½�B§@o�á

´�½´�Àä>"

¯K=z�f?Ö4��¹§��U¦^1�«�{"
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f?Ö6 - 21©

·�±?¿��:�å:§ïábfsä¿?1�©§�½^�U��

á´´Äu)UC§ù�B�±|^�g�©é��á´þ���:v"

,�±v�å:§ïábfsä§er¤k��ä>½�B§@o�á

´�½´�Àä>"

¯K=z�f?Ö4��¹§��U¦^1�«�{"
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f?Ö6 - 21©

·�±?¿��:�å:§ïábfsä¿?1�©§�½^�U��

á´´Äu)UC§ù�B�±|^�g�©é��á´þ���:v"

,�±v�å:§ïábfsä§er¤k��ä>½�B§@o�á

´�½´�Àä>"

¯K=z�f?Ö4��¹§��U¦^1�«�{"
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f?Ö6

·��±´k^�©é��^3�á´þ�>(u, v)"

·�Ø�b�´»´S → u → v → T§@oS�½3�uål�u

�vål�8Ü¥§TK��"

@oéuz��8Ü§·�±u½vïábfsä§ò�ä>½�B�

�§¯KÒ=zf?Ö2��¹
"

YMDragon (IIIS) I	ÀomKÀù�IOI2018 Day2ù) 2019c 1� 27F 21 / 69



f?Ö6

·��±´k^�©é��^3�á´þ�>(u, v)"

·�Ø�b�´»´S → u → v → T§@oS�½3�uål�u

�vål�8Ü¥§TK��"

@oéuz��8Ü§·�±u½vïábfsä§ò�ä>½�B�

�§¯KÒ=zf?Ö2��¹
"
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f?Ö6

·��±´k^�©é��^3�á´þ�>(u, v)"

·�Ø�b�´»´S → u → v → T§@oS�½3�uål�u

�vål�8Ü¥§TK��"

@oéuz��8Ü§·�±u½vïábfsä§ò�ä>½�B�

�§¯KÒ=zf?Ö2��¹
"
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meeting ¬Æ

N �ìü¤�1§1i �ì�pÝ´Hi §z�ìþTk��<"

kQ �¬Æ§z�¬ÆI�1Lj �ì�1Rj �ì�m�<ë\"

éu��¬ÆI�ÀJ��ìx(Lj ≤ x ≤ Rj) 5Þ�"¬Æ�¤�´¤

kë¬ö¤3ì�x�mì�pÝ����Ú"�¦��z¤�"

zg¬Æ�ë¬ö¬£�gC�ì§=Î¯�mÕá"

1 ≤ N ≤ 750000, 1 ≤ Q ≤ 750000
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f?Ö1£4©¤µN ≤ 3000,Q ≤ 10"

f?Ö2£15©¤µN ≤ 5000,Q ≤ 5000"

f?Ö3£17©¤µN ≤ 100000,Q ≤ 100000,Hi ≤ 2"

f?Ö4£24©¤µN ≤ 100000,Q ≤ 100000,Hi ≤ 20"

f?Ö5£40©¤µvkN\��"
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f?Ö1

���åqÞx���¿O�¤�"

E,ÝO(N2Q)"

YMDragon (IIIS) I	ÀomKÀù�IOI2018 Day2ù) 2019c 1� 27F 24 / 69



f?Ö2

�±uyO�¤��L§�±¦^üNè�5`z"

E,ÝO(NQ)"
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f?Ö3

XJpÝ�k1Ú2§@ow,x�½´3����ã1¥§�ãä�

o=�"

E,ÝO(N + Q log N)"
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f?Ö4

pÝ≤ 20§·��±´ý?nÑüýpÝ�Ó�¥mþ�uüý�

ù��«m�&E£x� �±9¤�¤"

k
ù���§@ozg�Î¯Ò´O(H log n)½O(H)�
"

E,ÝO(H(N + Q log N))½O(H(N + Q))"
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f?Ö4

pÝ≤ 20§·��±´ý?nÑüýpÝ�Ó�¥mþ�uüý�

ù��«m�&E£x� �±9¤�¤"

k
ù���§@ozg�Î¯Ò´O(H log n)½O(H)�
"

E,ÝO(H(N + Q log N))½O(H(N + Q))"
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f?Ö4

pÝ≤ 20§·��±´ý?nÑüýpÝ�Ó�¥mþ�uüý�

ù��«m�&E£x� �±9¤�¤"

k
ù���§@ozg�Î¯Ò´O(H log n)½O(H)�
"

E,ÝO(H(N + Q log N))½O(H(N + Q))"
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f?Ö5

�
�B?Ø§·�Ø�b�¤kpÝþØ�Ó"

¬Æ:x��¹kn«µ

xÒ3«m���?§��O�ÒÐ"

x3«m����>"

x3«m���m>"

w,�ü«�¹´�d�§·�e¡��Äx3«m���m>�

�¹"
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f?Ö5

�
�B?Ø§·�Ø�b�¤kpÝþØ�Ó"

¬Æ:x��¹kn«µ

xÒ3«m���?§��O�ÒÐ"

x3«m����>"

x3«m���m>"

w,�ü«�¹´�d�§·�e¡��Äx3«m���m>�

�¹"
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f?Ö5

�
�B?Ø§·�Ø�b�¤kpÝþØ�Ó"

¬Æ:x��¹kn«µ

xÒ3«m���?§��O�ÒÐ"

x3«m����>"

x3«m���m>"

w,�ü«�¹´�d�§·�e¡��Äx3«m���m>�

�¹"
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f?Ö5

�
�B?Ø§·�Ø�b�¤kpÝþØ�Ó"

¬Æ:x��¹kn«µ

xÒ3«m���?§��O�ÒÐ"

x3«m����>"

x3«m���m>"

w,�ü«�¹´�d�§·�e¡��Äx3«m���m>�

�¹"
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f?Ö5

½ÂCost(l , r)�«m[l , r ]���¤�"

½ÂL(x)�x�>1���u§�m>� �§=÷

vargmaxy≤i≤x(Hi ) = x����y"

Ó�½ÂR(x)�xm>1���u§��>� �§=÷

vargmaxx≤i≤y (Hi ) = x����y"

½ÂS(x)�����R(x)− L(x) + 1�ê|§Ù¥1i�����

�Cost(L(x), L(x) + i − 1)"

@ok
S��Ò�±é�«m���m>Ü©����§,�|

^§�S5?1£�
"
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f?Ö5

½ÂCost(l , r)�«m[l , r ]���¤�"

½ÂL(x)�x�>1���u§�m>� �§=÷

vargmaxy≤i≤x(Hi ) = x����y"

Ó�½ÂR(x)�xm>1���u§��>� �§=÷

vargmaxx≤i≤y (Hi ) = x����y"

½ÂS(x)�����R(x)− L(x) + 1�ê|§Ù¥1i�����

�Cost(L(x), L(x) + i − 1)"

@ok
S��Ò�±é�«m���m>Ü©����§,�|

^§�S5?1£�
"
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f?Ö5

½ÂCost(l , r)�«m[l , r ]���¤�"

½ÂL(x)�x�>1���u§�m>� �§=÷

vargmaxy≤i≤x(Hi ) = x����y"

Ó�½ÂR(x)�xm>1���u§��>� �§=÷

vargmaxx≤i≤y (Hi ) = x����y"

½ÂS(x)�����R(x)− L(x) + 1�ê|§Ù¥1i�����

�Cost(L(x), L(x) + i − 1)"

@ok
S��Ò�±é�«m���m>Ü©����§,�|

^§�S5?1£�
"
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f?Ö5

½ÂCost(l , r)�«m[l , r ]���¤�"

½ÂL(x)�x�>1���u§�m>� �§=÷

vargmaxy≤i≤x(Hi ) = x����y"

Ó�½ÂR(x)�xm>1���u§��>� �§=÷

vargmaxx≤i≤y (Hi ) = x����y"

½ÂS(x)�����R(x)− L(x) + 1�ê|§Ù¥1i�����

�Cost(L(x), L(x) + i − 1)"

@ok
S��Ò�±é�«m���m>Ü©����§,�|

^§�S5?1£�
"
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f?Ö5

·�éuHi�ï(k�ä§@o�ÄXÛ^S(Lson(x))

ÚS(Rson(x))5O�S(x)"

ei < x§Cost(L(x), i) = Cost(L(Lson(x)), i)"

ei = x§Cost(L(x), i) = Cost(L(x), x − 1) + Hx"

ei > x§Cost(L(x), i) =

min(Cost(L(x), x−1)+(i−x+1)∗Hx ,Cost(x+1, i)+(x−L(x)+1)∗Hx)"
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f?Ö5

·�éuHi�ï(k�ä§@o�ÄXÛ^S(Lson(x))
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f?Ö5
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Korea 2017 (æÁ�a)
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Korea 2017 (æÁ�a)
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USA 2018 Train Tracking

k�ýN !�����§z!��þk��êic0"����\l

c �*	üg§Ó�\�k5500�U��int��Sê�)P�"\I

�£�ÑU^S£�Ñz��k ����"

äN5`§\I�¢y��¼êhelpBessie(ID)§L«\�cw��

ù!���?Ò"3¼ê¥\U
éu)P�?1ö�§?1�g£

�§�În, k��§�c���ê�§�c´1Ag*	"

n ≤ 106

YMDragon (IIIS) I	ÀomKÀù�IOI2018 Day2ù) 2019c 1� 27F 35 / 69



USA 2018 Train Tracking

-f (i)L«[i , i + k)����� �"w,kf (i) ≤ f (i + 1)"

·�1�g*	�§·���{¦

Ñf (0), f (M), f (2M), . . . , f (N −M)��§Ù¥M = O(
√

N)"

äN��{´§·�¦^üNè�§Ï�[iM, iM + k)´deZ��
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USA 2018 Train Tracking
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Japan 2018 Airline Route Map
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Japan 2018 Airline Route Map
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Japan 2018 Security Gate
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Japan 2018 Security Gate
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Japan 2018 Security Gate
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Japan 2018 Security Gate
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Japan 2018 Security Gate
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Japan 2017 Cultivation
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Japan 2017 Sparklers
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Japan 2017 Sparklers
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e-L�1 ∼ k¥y���eI§-R�k ∼ n¥y���eI"�âù

���%g�§·��U£Ä�[L,R]"
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Japan 2017 Arranging Tickets
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×ÄÛÍä

²¡þkk �:§�I�(xi , yi )"l1i �:�1j �:��d

´2max(|xi−xj |,|yi−yj |)"¦:1 �:n ����d´»"
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f?Ö3£33©¤µz�1z���k��:"

f?Ö4£33©¤µvkN\��"

YMDragon (IIIS) I	ÀomKÀù�IOI2018 Day2ù) 2019c 1� 27F 64 / 69



Russia 2018 �ÆÄÒ×ÓÆÄä×ÉÐÉÔÓÕ

×ÄÛÍä

éuz�:§�±uy§±Ù�¥%x���i§@o�I��z

��¬Sål�C��
:ë>=�"£y²º¤

Ï�ë>�:Ñ3�^�þ§¤±I�^�ãä5`zë>"

,�éuål��o�±¦^¼êª�ãä"

YMDragon (IIIS) I	ÀomKÀù�IOI2018 Day2ù) 2019c 1� 27F 65 / 69



Russia 2018 �ÆÄÒ×ÓÆÄä×ÉÐÉÔÓÕ

×ÄÛÍä

éuz�:§�±uy§±Ù�¥%x���i§@o�I��z

��¬Sål�C��
:ë>=�"£y²º¤

Ï�ë>�:Ñ3�^�þ§¤±I�^�ãä5`zë>"

,�éuål��o�±¦^¼êª�ãä"

YMDragon (IIIS) I	ÀomKÀù�IOI2018 Day2ù) 2019c 1� 27F 65 / 69



Russia 2018 �ÆÄÒ×ÓÆÄä×ÉÐÉÔÓÕ

×ÄÛÍä

éuz�:§�±uy§±Ù�¥%x���i§@o�I��z

��¬Sål�C��
:ë>=�"£y²º¤

Ï�ë>�:Ñ3�^�þ§¤±I�^�ãä5`zë>"

,�éuål��o�±¦^¼êª�ãä"

YMDragon (IIIS) I	ÀomKÀù�IOI2018 Day2ù) 2019c 1� 27F 65 / 69



Russia 2017 §ÍÇÕà

²¡þkn �:§��kq gÎ¯"

z�Î¯´�p¥��,��3²¡þ�:P "\zg�±ÀJ�

�dn �:¥�eZ�:|¤�àõ>/§Î¯P ´Ø´3ù�àõ>

/¥"\�8I´é����¹P �4�àõ>/§=õ>/¥Ø¹Ù
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