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1 111���ÜÜÜ©©©(Codeforces)

1.1 263E. Rhombus

KKK888£££ããã

kN × M�L�§½Â �(i, j)�©ê�§¤k�ÙùMîål�
uk��f�ê�¦±k − manhattanDistance�oÚ"ù�½Â�½Â
3k ≤ i ≤ N − k + 1, k ≤ j ≤M − k + 1"¦���©êÑy3=� �"

êêêâââ555���

N,M ≤ 1000

))){{{

·�rù�����/�©¤o�����n�/"ÏLý?nY
²!ç�!���cMÚ§�±O(NM)O�Ñz�����n�/�3,
� ��ê�Ú§?�±�oÑ\�±��ê�Ú"ùÙ¥§���Ú
´^53£Ä��/¥%�O�>.þ�Cz§Y²Úç��Ú´�
�
oo�Ü©�Ø\�ê�Ú"

1.2 293B. Distinct Paths

KKK888£££ããã

kN ×M�L�§k
 �®²�/þK«ôÚ¥��«"ò�e�
z� �/þ@K«ôÚ��«§¦�l�þ�me�z�^�á´»Ñ
Ø�¹�ÓôÚ��f"¦/Ú�Yê§é109 + 7��"

êêêâââ555���

N,M ≤ 1000, K ≤ 10

))){{{

Äk1000�êâ5�´�P�§�k~£�<ÑUwÑ§�á´»�
�Ý´N +M − 2§ÏLN +M − 1��f§leK ≤ N +M − 1§��
�\wÃ)"
@oy3N,M���ÑC¤
� ê§ùé«·�?1�|"lþ�

el��m�Äz��f§�o��ê|§ê|¥�1j� ����´
����?nL�î�I�j� �§Ù�þ¤k�f�ôÚ��¹£�
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?�L«¤"z��¬3ù�ê|¥?U���§¿��±��^ $
�(OR)¢y"
�J�´§ù�´¬���"
5¿�|¢�kéõ�q��¹"'X§XJ3,��fþW\,�

ÿ�¦^L�ôÚi§@où���YêòT�uW\Ù§ÿ�¦^L�ô
Új��Yêµ�I�ò����Y¥�ùü�ôÚ�«�éN=�"\\
ù�`z±�Ò�±ÏL
"

1.3 235E. Number Challenge

KKK888£££ããã

¦
∑A

i=1

∑B
j=1

∑C
k=1 d(ijk)"é230��"

êêêâââ555���

A,B,C ≤ 2000

))){{{

Äk²L*	��±eÚnµ
-Sd(r, k) =

∑r
i=1 d(ki)

-k = pαq, Ù¥(p, q) = 1§KSd(r, k) = (α + 1)Sd(r, q)− αSd([ rp ], q)"

'u�(5§�±ÁXòSd(r, k)ÚSd(r, q)����Ñ5±�?1�e
©Û"
ù�Úné«·�§�I�O��X�Sd(C, ij)=�"
q§lúª¥�±wÑ§3O�Sd(r0, k0)�§I�O��¤kSd¼ê

�ëê¥§rÑ´,�[ r0
x

]§ù��r ��ê3O(
√
r0)"¤kij��ê§

Ùêþ?�´3O(AB)?O§l§I�O��ØÓ�Sdê83O(AB
√
C)§

½O(N
5
2 )"¦^PÁz|¢)û"

yyy²²²ÚÚÚnnn

3Sd(r, q)���¥§duq¥vkÏfp§¤±qikÏfp=�ikÏ
fp"l§éuØ
�?Ò(i)´p��ê��±	§kd(pαqi) = (α +
1)d(qi)"
éu@
kÏfp��i = pβj§d(pαqi) = (α + β + 1)d(qj)§d(qi) =

(β + 1)d(qj)§l(α + 1)d(qj) = αβd(qj) + d(pαqi)"
Ù¥§βd(qj) = d(qpβ−1j) = d(q i

p
)"

lõÑ5�Ü©Ò�±�¤α
∑r

p|i d( qi
p

)§�=α
∑[ r

p
]

i′=1 d(qi′)§=αSd([
r
p
], q)"
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1.4 325E. The Red Button

KKK888£££ããã

k��N�:�ã§?Òl0m©"z�:ikü^Ñ>§©O��2imodNÚ(2i+
1)modN"�E��Hamilton £´"

êêêâââ555���

1 ≤ N ≤ 105

))){{{

3?Ø�{�c§Äk`²��5�µeN�Ûê§Ã)"
y²µ0k�^\>5gN−1

2
§,�^´g�§w,§0�U��N−1

2
�

�U"Ón§N − 1��U��N−1
2
��U",N−1

2
�k���U"�Ø

�U"
y3·��I�?ØN�óê��¹"·�riÚi+ N

2
Ü¤��:§Ï

�§�kX�Ó�Ñ>"ù�§¯KÒ=C¤��Euler£´¯K))¤k
8I:�Ó�>Ñ®²�Ü¿
§¤±��òEuler£´¥¤k>�Ð©8
I:?Ò�e5Ò´�ã���Hamilton£´"
·�Äk?¿�z^>£�Ò´�5�z�:¤�½�U§l/¤

�X�£´"XJ£´�êþØ�1§·�7,Ué���:Ó�áuü�
£´"��ù�:�ü�Ñ>5Ü¿ü�£´"
e¡òy²XJéØ���:áuØÓ�£´§K�k��£´"�

Bå�§^z^>�Ð©8I:?Ò¡�ù^>§AO�§>x¢Sþ�
�´Ð©8I:�xmodN�>"
�Ä:0"§�áu��£´§ùÒ´`>0Ú>1Ñ3ù�£´¥§?

íÑ§>0 ∼ 3Ñ3Ó��£´¥"\�±��Eù�L§§��íÑ
>0 ∼ 2k − 1áuÓ��£´§Ù¥2k ≥ N"

1.5 260E. Dividing Kingdom

KKK888£££ããã

k����²¡§þ¡kN�:§y�^4^��òÙ©¤9¬§1i¬
�¹
Ai �:"��ØUBL:"\�±gCr?Ò1 ∼ 9©�����
�9¬"

êêêâââ555���

N ≤ 105
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))){{{

ÄkqÞ¤k362880«?Ò©��ª"éuz«�ª§·��±á�
���^��� �§�e��´�y"�y��u��fÝ/¦Ú¯
K§�±¦^¼êª�ãä)û"

1.6 325D. Reclamation

KKK888£££ããã

k��R × C�Ý/§Ù¥C���Ì�éÏ"�Ng§zg�½��
�f§XJ���Ø�Ï1�§ºÜÚ.Ü�,ëÏ§KòÙ���Ø�
Ï1§¦��Ø�Ï1��fê8"

êêêâââ555���

R,C ≤ 3000, N ≤ 300000

))){{{

a5@£�eµXJºÜÚ.ÜØoéÏ
§@o3¥m7,k�
�dØ�Ï1�f�¤�lëÏ�"òC���*��ü�§^¿�8�
o§XJ(i, j)Ú(i, j + C) lëÏ
§K`²ºÜÚ.Ü®²��ä
"
AO�§3tsinsenþ§�K�UI�\Ö\`zâUÏL"

1.7 360D. Levko and Sets

KKK888£££ããã

kM�êBi§kN�8Ü§©Od��Ai)¤µ�Ð8Üp�k1§
,�����k�3§Ò\\k × ABj

i modP"¦N�8Ü�¿���"ù
pP´���ê"

êêêâââ555���

N ≤ 104,M ≤ 105, 1 ≤ Ai ≤ P ≤ 109, 1 ≤ Bi ≤ 109

))){{{

-T = GCD(φ(P ), B1, B2, ..., BM)§K8Üi¥¹k�Ò´3�P¿Â
eATi �¤k�"
-P����g§K�±L«¤gk×GCD(Index(AT

i ),φ(P ))"
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5¿�GCD(Index(ATi ), φ(P ))��ê§�=d(φ(P ))3��É���
£vfleaking��·�d(n) = O(n

1.066
ln lnn )¤§Ïd���±�åd2(φ(P )) N½

?n"

1.8 339E. Three Swaps

KKK888£££ããã

k��ü�§#N?1�õng«m�=ö�§�¦����4Oü
�"�E�)=�§Ø�¦ö�ê��"

êêêâââ555���

N ≤ 1000

))){{{

´�§n�ö��õ�)ëY�Ôã£,S½üS¤"?nÑ¤k�
/Ôã0�Y§��ü�?1��=�"

1.9 286E. Ladies’ Shop

KKK888£££ããã

kN���ê|¤�8ÜA, Ù¥z�êÑØ�LM"
�E¦þ��8ÜP§¦�µ
1. éAi ∈ A, ∃Y : P → N,

∑
p∈P pY (p) = Ai"

2. éa /∈ A, 0 < a ≤M , ¬∃Y : P → N,
∑

p∈P pY (p) = Ai"

êêêâââ555���

N,M ≤ 106

))){{{

XÛ`²Ã)º�µ��kAi +Aj ≤M(Ai +Aj) /∈ A§KÃ)"y
²§�Ä���@�ØÎÜ1���¦�a§�a = AU1 +AU2 + ...+AUk

§
ek = 2§KUì�c��{Ò�±u�Ñ5"ÄK§da´���ØÎ
Ü1���¦��§AUk−1

+ AUk
∈ A§l�±rk~�1§y."¦

^FFTÒ�±u�ÑÃ)"
3k)��¹eXÛ�Ñ��8ÜPº�µP�¹���¹@
ØUL

«¤ü�A ¥��Ú���"y²§XJ��ê�±L«¤eZ�A¥�
��Ú§KØI��\§§��7L�\§ù�:´w,�"¦^Úþ�
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ã�y²aq��{§�±y²3k)��¹e§/eZ�0Ú/ü�0
�d"y3·���
��e.§w,§�´þ.µ¤kØ3ù�P¥�
��Ñ�±�L«¤P¥eZ���Ú§Ïd§®²´��Ü{�)"Ó
�^FFT)û"¢Sþ§ùü�¯K�±3�gFFT¥ÒU)û"

1.10 332D. Theft of Blueprints

KKK888£££ããã

kN���Ã�ã§÷vzK�:Tk��ú��Ø"?ÀK�:§¦
ùK�:�ù��Ø�>��Ú�Ï"�"

êêêâââ555���

1 ≤ K < N ≤ 2000"

))){{{

·�5©Û�eù�Ã�ã�/�µ
�K = 1µeZ����2�ëÏ¬"
�K = 2µ��n�/§½eZ��º:�n�/"��u3K = 1ã

�Ä:þ\��:§�z��:ë>"
�K = 3µ�ko���ã"
�K = 4µ�kÊ���ã"
¢Sþ§�K ≥ 3§�kK + 1���ã"e¡òy²ù�:"
�Äã¥���Ýê:"�ÙÝê�M"@o3dùM�:¥�K −

1��¤��CK−1
M �K − 1�|¥�?Û��§\þ��Ýê:��§�

�¤
��K�|"n¤A��§§k��ú��Ø))ù�ú��Ø�
U3ùM�:¥§Ï�Äkù�ú��Ø´��Ýê:��Ø"·�u
y§ü�ØÓK − 1�|éA�ù�ú��ØA�´ØÓ�"ÄK§ùü
�ØÓ�K − 1�|ÄkÒ��kK �:§ùK �:|¤�K�|ò��
�3ü�ú��Øµ��´@�E
�ú��Ø§��´@���Ýê
:"lCK−1

M ≤M"íÑK ∈ {1, 2}½K ∈ {M,M + 1}"M���K§
l§eK ≥ 3§KM = K"
y3�Ä��Ýê:ÚK��Ø§ùK + 1�:��Ñfã¥§zK�

:Ñ��e��:�ë"ùÒ´`§ù´��K + 1�ì",qÏ��
�Ýê�M = K§¤±ù�ì¤á�ëÏ©þ¥�kù�ì"dK ≥ 1§
w,ù�ã´ëÏ�"(Øµù�ã´��K + 1 �ì§½¡K + 1���
ã"
duù�ã�~AÏ§Ïd§éN´�Ñ��3IOE,Ýe)û��

{§ùpØ2Kã"
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1.11 335D. Rectangles and Square

KKK888£££ããã

kN�pØ���Ý/§�ä´Äk,
Ý/�¤����/"
ekIÑÑ�Y"

êêêâââ555���

N ≤ 105"

))){{{

qÞü�º:"X§�þ�Úme�"
w,/§3��/¥§ùü�º:�x− y´�Ó�"·�Uìx− yò

¤k��þ�Úme�©a"3za¥©O?n"
éu:i§½ÂëêSi����x§-l:i�mÚ�e�x���ãÑ

áu,�Ý/§aq/½ÂTi§����¤,ü�"
3x − y����a�¥§Uìxò¤kº:üS"?�Ú½Âüº:

åld(u, v)�º:�x��"
@o§�þ�º:uÚ?3ume�me�º:v�±�¤Ü{��

/�7�^�Ò´µd(u, v) ≤ min(Su, Tv)"�=§xu 3[xv − Tv, xv]¥
�xv3[xu, xu + Su]¥"
·�*	�§XJ��me�º:vÚõ��þ�º:÷vþã^�§

K�I��Äl§�C�@�"y²µ÷vþã^�ØU�¤Ü{��
/§`²ù���/¥k�x�ü ��/"����þ�º:Úv�¤
���/�¹
���/§Ïd��¹�xü ��/"
ùÒ�Ñ
��üNÒ�)û�Yµù�Ò�¹eZ��þ�º:§

Ù�±xu + SuüN~§AO�§3×£¥zg�ÑÒº�xu + Su < xv�
��"zg��u�@
÷vxv − Tv ≤ xtop�(top, v)é=�"

555

±þ){´l·ÁKO�Ü©�solution¥ÀÑ�){2§�solution¥
�k���å�O(NX)){§Ù¥X��I��3000"

1.12 261D. Maxim and Increasing Subsequence

KKK888£££ããã

ê�Î¯§zgÎ¯��±N�±Ï�§�N×T�ê�B×T�LIS�
Ý"

11



êêêâââ555���

N ×Bmax ≤ 2× 107, T ≤ 109, N,Bmax ≤ 105"

))){{{

Äk§LIS�����Bmax"lT�k������3Bmax¥"�
=§T ′ ≤ Bmax"lN × T ′ ≤ 2 × 107"�e5Ò�±�å?n
"
±Fi�L±�i�(����LIS§�g?nùN × T ′��§3�#��\
\break§(��#�z�ÚÑ¬O�,�Fi"duFi�¹�õN�k�
�§z�k���m©´0§���õ�Bmax§Ïdo�#Úê�32 ×
107��S"

1.13 235C. Cyclical Quest

KKK888£££ããã

kGS"õ�Î¯µGS�õ�fG�TiÌ�Ó�º

êêêâââ555���

|S|,
∑

i |Ti| ≤ 106"

))){{{

�ÑS��MgÄÅ§éz�!:éA���G?nÑ3S¥�Ñyg
ê"éuz�Ti§3gÄÅþr�H£vk�^��fÒ�ACgÄÅ��
éfather¤§���
NyÌ�Ó�§�I�õr��Ì�!§3ù1�
�L§¥§XJr��Ú����Ý���|Ti|§=rù�!:�gê\\
�Y£Oê��kr��N�����@�÷v�Ý�yk))ÄK¬¦
ê¤"

1.14 311E. Biologist

KKK888£££ããã

kN�0/1�§ò1i��UKI�Vi¤^"kM��¦§z��¦�¦
ò��8Ü¥�¤k�U¤0½1"XJ÷v
§��Wi ø7§XJØ÷
v§¿�ù��¦�ki = 1§@oI�GÑg¤^"¦��ÂÃ"

êêêâââ555���

N ≤ 104,M ≤ 2× 104§z�8Ü���310±S"

12



))){{{

ÄkXJki = 1§�±kGÑg¤^§,�òWi\þg"
,�·��±r/UK0Uì±e�ª£ãµ�z�0/1�D¤0�

½1�©OI�Vi0ÚVi1¤^§Ù¥���´0§���´Vi"
y3Ñy
��²;�����."�z��ïá��:§ù�:

�ª3S�K`²��0))ò§�TëVi0�>§Ón§�SëVi1 �>"
éz��¦ï��:§±�¦U¤0�~µlS�ù�:ëWi§lù�:
�8Ü¥¤k:ëÃ¡�>§ù�§��k��:�T�§ù�:Ò©
�T�§Wi�d�Ò��K
"¦^?¿�«��6�{)û"

1.15 306D. Polygon

KKK888£££ããã

�E��N>/§�>>�Ø�§����"

êêêâââ555���

N ≤ 100"

))){{{

k����N>/§,��Åò�>S£/	£"du·¢y�vk�
Lcheck§´��X�Å§3²L
Në±�âÏLdK"

1.16 249E. Endless Matrix

KKK888£££ããã

éuaqeL�Ã¡Ý
§¦fÝ
Ú"
1 2 5 10 17 26

4 3 6 11 18
...

9 8 7 12 19
16 15 14 13 20
25 24 23 22 21
36 · · ·
XJ���´1010§ÑÑ�10 §c\3�:"

êêêâââ555���

�I��109§Î¯ê105"

13



))){{{

ÄkòÎ¯�©§��éü��I���'X?1?Ø=�"¯KÒ
3uù�K�ÑÑQ�¦��±��(Jq��ä�´Ä�u1010 − 1§'
�æ�§�UI�^�p°Ý"
k��ØI�p°Ý��{µ^��Ó1010�p��ê§X1010 + 1§

���ê§2¦�g�Y§XJÚ1010���Y�Ó§ÒA��±(½�
Y31010S
"

1.17 295D. Greg and Caves

KKK888£££ããã

k��N ×M���"¦Ü{�/Ú�Yê"¡���/Ú�Y�Ü
{§��=�µ

1. �3çÚ�f�1´ëY��ã§¿�§ù
1¥z1Tkü�ç
Ú�f"

2. ¡ù
1pü�çÚ�f�m�xÚ�f�ù�1�«m§@o§
�3��1§lù�1�þ§þ�1�«m´e�1�«m�f8§lù
�1�e§e�1�«m´þ�1�«m�f8"

êêêâââ555���

N,M ≤ 2000"

))){{{

-dpi,j�¦^
i1§�e1«m��j��Yê§·�uyù���±
ldpsi,j§dpê|31þ�ü�cMÚ=£5"Ïd·��±3O(NM)¥
?nÑdpÚdpsê|" �½��Ü{�Y¥§/�Ü0�¤kkX��«
m�1¥§��e�@�"qÞ�Ü� �rÚ�Ü�«m�Ýl§Kù
�Ü©��Y�

∑r
top=1 dpr−top+1,l ×

∑N
buttom=r(dpsbuttom−r,l − dpbuttom−r,l) ×

(M − l + 1)"3�þédpÚdps�cMÚ=�"

555

édps�cMÚ�´�
n)�B§¢Sþ§dudpi,j = dpsi+1,j§�
I�édp�cMÚ=�"Ó�¤k�ö��±3��ê|¥�¤"

14



1.18 286D. Tourists

KKK888£££ããã

3²¡���IXþ§3,��Ti¬Ñy�ã(0, Li)− (0, Ri)"M�Î
¯§e3Qi��§ü�<Ó�©Ol(−1, 0)�(1, 0)Ñu§±(0, 1)z¦��
Ý£Ä§@o3õ��mS§ùü�<�m�À�������ã	4"

êêêâââ555���

N,M ≤ 105§0 ≤ Li, Ri, Ti, Qi ≤ 109

))){{{

rç���þ��IlÑz"lÑz��O(N)ã«m§zãÑk��
Ñy�m§ù��m�±^std::set½�ãä?nÑ5"z�ãéu�Y�
�z´��'uQ�©ã¼ê§���äke¡�/ª"

Fi(q) =


0, if q ≤ si − xi+1

q − (si − xi+1), if si − xi+1 < q ≤ si − xi
(xi+1 − xi) if q > si − xi

ù�¼ê�±w¤ü�¼ê�Úµ

Yx0,k(x) =

{
0, if x < x0

k(x− x0) Otherwise

Fi(q) = Yxi,1(q) + Yxi+1,−1(q)
ò¤kY¼êUìÙx0ü�§ý?n1��case�cMÚ"éz�qi,

�©Ñ=
Y¼ê��1��case§��òqi�\@�cMÚ=�"

1.19 258D. Little Elephant and Broken Sorting

KKK888£££ããã

é��Nü��1M�ö�(i, j)§z��ö�òk��AÇòü��
ùü p�"¦���ü��_SéêÏ""

êêêâââ555���

N,M ≤ 1000"

))){{{

^dpi,jL«�c1i �u1j �VÇ§zgö�O(N)�o=�"

15



1.20 273D. Dima and Figure

KKK888£££ããã

k��N ×M���"¦Ü{�/Ú�Yê"¡���/Ú�Y�Ü
{§��=�µ

1. ��k��çÚ�f"
2. çÚ�f´oéÏ�"
3. ?¿�éçÚ�foéÏe�ål�uùMîål"

êêêâââ555���

N,M ≤ 150"

))){{{

a5@£�e§����Y�½´��”à””ÃÉ”�ã/"�Ò´
`§Ù�mþe�>.Ñ´ü¸�"
±dpi,jl,jr,ol,orL«�Ä
i1§���13(jl, jr)§¿��>.²L/�

²L(ol)§�¸§m>.²L/�²L(or)§�¸"·�uyzg^5=£
�´dpi,ol,orù���ê|¥���fÝ/§¤±��3?n
z�i�§
é§�jl, jrü����cMÚ§Ò�±r=£��O(1)"o�E,Ý
´O(NM2)"

1.21 283E. Cow Tennis Tournament

KKK888£££ããã

kN�ÀÃ§©Oksi�^³Y²"�Ð^³Y²p�ÀÃoU�}
^³Y²$�"
y3FJ@�ù��vk]Ô5§¬?1K�ö�Li, Ri"z�ö�éu

¤k��|(x, y), (sx, sy ∈ [Li, Ri]), �=ùü�ÀÃ��K(J"��¦k
õ��ÃSn�|§ØUûÑ�rÀÃ"

êêêâââ555���

N,M ≤ 105"

))){{{

Äk�ù
n�|�Ö§�=�3���rÀÃ"ùÜ©�±ÏLO
�Ñz�ÀÃ��||gê§,�òC2

wini
¦Ú��"�e5�¯K´XÛ

¦Ñz�ÀÃ��||gê"

16



Äkr¤k�ÀÃUì^³Y²�p$üS§ù��Ð§´Ý
�
þn��1§en��0§é��Ø½Â"z��=ö��±w¤��fÝ
/?U"z�ÀÃ��||gê§Ò´si���p¡§�=
Ûêg��
ê§±9���p¡§�=
óêg��ê"¦^�ãä�o�=�Ûó
5§¦^×£�)û§z�ö�éAü�«m?U§z�ÀÃéAü�«
m�Î"

1.22 354D. Transferring Pyramid

KKK888£££ããã

k��N�n�/:
"kK�:I�CX"�±^3��dCX��
:"�±^2 +

∑q
i=1 i��dCX��>��q�fn�/:
§Ù¥fn

�/.>�n�/:
�.>Ü"#NCXØI�CX�:"¦I��
���d"

êêêâââ555���

N,K ≤ 105"

))){{{

Äk�YØ¬�L3K"l·��I��Ä@
2+
∑q

i=1 i < 3K�q"
�=maxq = O(

√
K)"ù��5Ò�±¦^O(Nmaxq)£�=O(N

√
K)¤

Ä�5y)û
"

1.23 305D. Olya and Graph

KKK888£££ããã

k��k�ã§y�ò§\>Ö����Ü{ã"Ü{ã�½ÂX
eµ

1. z��:Ñ�±��(��½m�/)¤k?Ò���:"
2. ¤k>l�?Ò:��?Ò:ë"
3. XJü�:�?Ò�3K±S§K�á´��u?Ò�"
4. XJü�:�?Ò��L
K§K�o�á´��u?Ò�§�o

�u?Ò�~K"
¦Ö��Yê"

êêêâââ555���

N,K ≤ 106,M ≤ 105"

17



))){{{

d(1.)(2.)���ã¥§��kN −1^>(1, 2), (2, 3),,,, (N −1, N)"
Ød±	�Uk?ÒªÝ�K + 1�>§�ØUkü^ªÝ�K + 1�>å
:?Ò���LK"�KÃ)�¹"
qÞ1�^ªÝ�K + 1�>� �i§ù��5�#N
å:3iÚi+

K�m�ªÝ�K + 1�>§¿�7Lk>(i, i + K + 1)§�KÃ)§ù�
Ü©��YÒ´2����Ø��ªÝ�K + 1�>��êg�"

1.24 261E. Maxim and Calculator

KKK888£££ããã

�Ð§kü�Memoryµa = 1, b = 0"3��Ú½¥�±�1±eü�
ö���µ

1. a′ = a ∗ b¶
2. b′ = b+ 1"
¡x�pÚ���§�3p�Ú½S§�±4aOêì����x"
ÚO[l, r]¥pÚ����êê8"

êêêâââ555���

2 ≤ l ≤ r ≤ 109§1 ≤ p ≤ 100"

))){{{

·�P��ö�S�¥�ö�2��ê´p2"@o§��a��3�Ï
ê©)�Ø¬k�Lp2��Ïf"¿�§a�±�©)¤Ø�Lp−p2�p2�
ê�¦È"
�Ä�p���é�§þ¡�@^5�òI��Ä�ê ~�/���

ÏfØ�Lp0���"3109���S§���ÏfØ�L100�ê�ê8
33× 106"
ÄkDFS�Ñ¤k�ù��ê§üS"qÞp2"w,zÓ§I�^a0�

Úê��#a0 × p2"du®²üS
§�±^aqutwo pointer�Eâ¢
yþ�O(1)"3zg�#�§¦^#�Úê\þ�c�p25�#ù�ê�
¤IÚê"pÓ�§Ò��
z�ê�Úê",�Ò�±33× 106¥ÚOÑ
�Y"

18



1.25 253E. Printer

KKK888£££ããã

kN�?Öµz�?Ökn�ëêti£�Â�?Ö��m¤§si£I�
�1��m¤§pi£`k?¤"�y`k?�Ø�Ó"printer3z¦§ò
l®²�Â��§¿�ÿ��1�.�?Ö¥§ÀJ`k?�p�@�§
�1�¦¨ù�?Ö§Ó�ù�?Ö��{�m~�"
,§y33N�?Ö¥§k��?Ö�`k?´���"�´��


§��¤�m"
¦µù�?Ö�`k?£ÑÑ?¿)¤§z�?Ö��¤�m"

êêêâââ555���

N ≤ 5× 104"

))){{{

Äk�§�¤�m'u`k?�üN5é²w§¤±�±�©�Y"
��ØÓ�`k?ê83O(N)§ù�Ú�5��log"
y3�I��Ä3®�¤k`k?��¹e�[ù�L§"w,§�

�^std::set;�¤k®�É?Ö§,�z�Ú�1��É#?Ö½�¤�
c�`k?Ö��"Ú½ê���2N"Ïdz��[L§´O(NlogN)�"
o�´O(Nlog2N)"

1.26 316E3. Summer Homework

KKK888£££ããã

�o��ê�"
1. ü:D�"
2. «m\"
3. «mUÜÅ@êê����¦Ú"

êêêâââ555���

N,M ≤ 2× 105"

))){{{

¦^�ãä§3z�!:þ��T«mUÜÅ@êê�(1, 1, 2, 3,,,)�
\�ÚÚUm£� �ÜÅ@êê�(0, 1, 1, 2,,)�\�Ú"duFibi−1×
Fibj + Fibi × Fibj+1 = Fibi+j§lÒ�±3�o��|5��cJe¢

19



y�£m£"@o«m\Ò�±^{ü��IP§ü:D�Ò�±^íI
P\D�¢y"

1.27 243C. Colorado Potato Beetle

KKK888£££ããã

k��Ú�§,<l,��f¥%Ñu§r
Nã´"²L��fÒ
¡���o
"XJ���fØU=oéÏ/ÏL���o��f��Ã
¡�?§¡Ù�Ø
Á�"¦Ø
Á��fê8"

êêêâââ555���

N ≤ 1000"

))){{{

Ï�Né�§��lÑz+Floodfill=�"

1.28 256D. Liars and Serge

KKK888£££ããã

kN�<§�o´ª¢<�o´¢f"y3\¯µùpkõ��ª¢
<ºª¢<£��(��Y§¢f31�N�mÕá/�BÀJ���(�
�Y±	��Y"¦kõ��£�S�§¦�TÐkK�<²w´¢f"

êêêâââ555���

N´2��"1 ≤ K ≤ N ≤ 256"

))){{{

[?n��ê�][¦^�<ê][�½�¢f�<ê]��G�§O(N)�=
£§lO(N4)�DP´w,�",N��
"5¿�N ´2��§(N,K)�
�|������511«§¤±�±

∑8
i=0 16i/�L"

1.29 303D. Rotatable Number

KKK888£££ããã

Rotatable Number��´���Ý�N�b?�ê§òÙ¦1�N±�
���êÒ´òù�ê^=0�N − 1g��(J£Ø7î�éA¤"�

20



½N , x§3x±eéÑ�����b§¦��3����Rotatable Num-
ber"

êêêâââ555���

N ≤ 5× 106, x ≤ 109"

))){{{

Wikipedia��·�XJ��ê´Cyclic�£�=�K¥Rotatable¤§
K�±L«¤ bN−1

N+1
�/ª"lbA�´N + 1 �����"lx− 1m©�

e§�õéN + 1�ê§©O�ä´Ø´N + 1���"ý?nN + 1�©)
�Ïê�(J=�zg¯�ÿÁ"

1.30 266E. More Queries to Array...

KKK888£££ããã

�o��S�"
1. «mD�"
2. «mUâ«mÞål�Kg����\�Ú"

êêêâââ555���

N,M ≤ 100000, 0 ≤ K ≤ 5"

))){{{

duKé�§·��I�3�ãä�z�!:;�l0�5���K�
e��Y§,�|^��ª½nÒ�±¢yòiKC�¤(i+ d)K
§o�´
���ãä��mE,Ý¦þK2�~ê"

1.31 332E. Binary Key

KKK888£££ããã

k��iÎGp§�E����k�0/1G"òù�GëY�eZH�
��Ý��p��Ý§P�K"ép�z� §XJK�éA �´1§�3
§§ÄK§�K§"8I´¦����G����½�Gs"�¦��zù
�G�i;S"

21



êêêâââ555���

|p| ≤ 106, |s| ≤ 200, k ≤ 2000"

))){{{

qÞ3z��±Ï¥§kõ��1"�e5Ò´�����£pUk�
±Ï©§sUi�±Ï©¤
"<����×�e-����Ò�5Ò�±

"

1.32 273E. Dima and Game

KKK888£££ããã

�þk�
«m(Li, Ri)"ü<Ó61Ä§zgÀJ������
�3�«m§,�r§C¤(Li+[Ri−Li

3
], Li+2×[Ri−Li

3
])½(Li, Ri−[Ri−Li

3
])"

ØU£ÄöÑ"y3��e��N�«m§z�«mÑ�÷v1 ≤ Li <
Ri ≤ P"¦kÃ7���Yê"é109 + 7��"

êêêâââ555���

N ≤ 103, P ≤ 109"

))){{{

·��±uy§�k«m��ÝRi − Li´k¿Â�"Ïd¯K�±�
U�¤±e/ªµk��êPi§zgÀJ�����3�ê§C¤[Pi

3
]½Pi−

[Pi

3
]"Äk§duûü�ê8�kü�§¤±z�G��SG¼ê��U

�0, 1½2" ,�§duzgö�rêUì'~~�§¤±SG¼ê�ãê
3log�?§�±�L",�Ò�±?nÑäk,SG¼ê�«m�«ê"
ù����O(N)�DPÒ�±���Y"

1.33 333C. Lucky Tickets

KKK888£££ããã

XJ��lêiS��±ÏL\\\~¦Ú)Ò5��K�(J§¡
Ù�3$�"
�¦�EM�3$S�"

êêêâââ555���

0 ≤ K ≤ 104,M ≤ 3× 105"
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))){{{

^o�êi�±©Ñ²þ60«ê§^co ©ê§Uìù�êÚK�
��'X§3¥m\þ\Ò½~Ò§3�¡o ��"

1.34 240F. TorCoder

KKK888£££ããã

�o��iÎGS"�k�«ö�(Li, Ri)"XJfGS(Li,Ri)�±ÏL
ü�¤��£©�{§rù�fGü¤��i;S���£©"
3M�ö��ÑÑ���GS"

êêêâââ555���

|S|,M ≤ 105"

))){{{

XÛ�ä´Ä�±C¤£©º�����«i1�Ñygê"N��
���i;S�£©º^�Óþ§ö�´O(|Σ|)�«mD�"Ïd§·�
�I�3?1«m/Ú��ÿ§�o«m¥�«ôÚ�Ñygê=�"
ù^�ãäÒ�±��"

1.35 305E. Playing with String

KKK888£££ããã

k��iÎG§ü<Ó61Ä§zg�±ÀJ��iÎG����>
�iÎ§�¦§üý�iÎ��§,�lù� �§ò¦¤3�iÎG�
¤n¡"ØU1ÄöÑ"�ä�K§¿�XJkÃ�§�Ñ�����1
�Ú�ûü"

êêêâââ555���

|S| ≤ 5× 103"

))){{{

¯¢þk¿Â��këY��ã�ÀiÎ"Ï�3,�ã�ÀiÎ¥
À��©miÎG§Ø¬K�Ù¦ã"¤±¯KC¤µkõ�ê§zgÀ
J���u"�i§C¤i− 2½j�i− 3− j£j ≤ i− 3¤"ØU1ÄöÑ"
,�Ò�±O(N2)ý?nSG¼ê§O(N)£�
"
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1.36 235D. Graph Game

KKK888£££ããã

3���@äþ�:©£§z�fL§��d�ù�ëÏ¬�:ê§
zg�ÅÀJ¥%:"¦o�dÏ"�"

êêêâââ555���

N ≤ 3× 103"

))){{{

Äk�Äù�¯K3äþ���"
k±eúªµANS =

∑
i

∑
j

1
Dist(i,j)+1

"e¡´§�)º"·�½Â

:i�+��§íØ
i�@�fL§¤?n�:8"@o§i¬é¤k?
uÙ+�¥�:�51�íØ�m�z§�=éo�d�51��z"·
��ÄÛ�jâ¬?ui�+�Sµ3íØi�@���§jE,Úi�ë"l
§i´li�j�´»þ§1���íØ�"ù�¯�u)�VÇ´1Ø±
�9�:êµ 1

Dist(i,j)+1
"ù�Ò��
�ãmÞ�@�úª"

�e5r§í2��@äþ"XJü�:3Ó��äþ§@oþ¡
�ªfw,E,¤á"XJü�:3ØÓ�äþ§@o§ÒÑy
ü^
�U�´»"l§3íØi�jE,3ÙëÏ¬¥�VÇ´µd´»�
�ë�VÇ§\d´»��ë�VÇ§~�dü^´»�ë�VÇ"�
= 1

Dist1(i,j)+1
+ 1

Dist2(i,j)+1
− 1

DistCycle(i)+DistCycle(j)+|Cycle|
"

DFSé�§DFSO�z�:¤á�ä�Ú3ù�äþ��Ý§Ó�ý
?n�LCAO���OL",�qÞz�:é?n=�"

1.37 342D. Xenia and Dominoes

KKK888£££ããã

��3×N��f§k��´�¦�Ñ5�§k�
´æNÔ"y3�
3��f¥�þ�
1 × 2��ý"�¦µ�÷¤k�x� �§¿�§�
�k���ý�±£Ä£w���f¥¤"¦{��Yê"

êêêâââ555���

N ≤ 104"
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))){{{

k�Ävk/��k���ý�±£Ä0�¦��YêXÛ¦µdu
�k31§¤±GØDPÒ�±
"
�e5��Ä\þù��¦���YêµXJ`��fm>��ý´

�±£Ä�@��ý§@o§·�Ò®²(½
���ý� �§ù��
�Yê8Ò´rùü� ���¤æNÔ±���Yê"Ù¦n���Ó
n",�N½Ò�±
"

1.38 301C. Yaroslav and Algorithm

KKK888£££ããã

k�«^u?niÎG�Åì"ù�Åì�É��iÎG��Ù
Ñ\§�É��kS�iÎG�L��Ùëê§ÑÑ��iÎG"Ñ
\ÑÑ�iÎGÑ��¹êi"�Lp�iÎGÑ÷v±e5Kµ”[0-
9?]*(< | >)>[0-9?]*”"ù�Åì�ó�6§XeµÖ\iÎG§��3S
�¥§E±eL§µl�LÞ��×£§XJ,iÎG�c�Ü©”[0-
9?]*”´S�¥G���fG§3ù�G�1�gÑy�/�r§O�¤�
�Ü©”[0-9?]*”"��XJ¥m´”<>”§(å§ÑÑ�´�c�S�"Ä
K§£�ù�Ì��mÞ"XJvk���G§(å§ÑÑ�´�c�S
�"
y3�\eZ|Ñ\§SNÑ´��ê§�¦ÑÑ��iÎG�L§

¦�3ù
Ñ\e§ÑU�Ñù��ê\���ÑÑ"

êêêâââ555���

T ≤ 100, N ≤ 1025"

µµµ©©©IIIOOO

1. Ü{"
2. �L��êØ�L50"
3. éz|Ñ\êâ§�Y�("
4. z|êâ�Ì�ÓgØ�L200"

))){{{

±e´��Ê·�Ñ\�L"
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0?? <> 1
1?? <> 2
2?? <> 3
3?? <> 4
4?? <> 5
5?? <> 6
6?? <> 7
7?? <> 8
8?? <> 9
9?? >> ??0
?? <> 1
?0 >> 0?
?1 >> 1?
?2 >> 2?
?3 >> 3?
?4 >> 4?
?5 >> 5?
?6 >> 6?
?7 >> 7?
?8 >> 8?
?9 >> 9?
? >> ??

>> ?

§�ó�6§´ù��µ3GÞ\¯Ò§r¯Ò£�G�§rG�¯
ÒC¤V¯Ò"±V¯Ò��c��êi\��I�§òÙ �£Ä"ù
�§Ì�Óê´O(logN)?O�§÷v�¦"

1.39 309D. Tennis Rackets

KKK888£££ããã

k��>��N+1��n�/"z^>þkN�N+1�©:"Ù¥§
z^>üý��M�:´Ø�ÀJ�"�¦3z^>þÀJ��:§¦�
§��¤�ð�n�/"¦�Yê"

êêêâââ555���

N ≤ 32000"

26



))){{{

Pn�/�∆ABC"�½µð�n�/�ð�!:R3>ABþ"
�|AR| ≤ |BR|"z�|AR| < |BR|��Y�±CzÑ6«éA��Y§
z�|AR| = |BR|��Y�±CzÑ3«�Y"
·�qÞ|AR|��Ýi£��´M+1..[N+1

2
]¤Ú>ACþ�!:P�A�

ålj = |AP |£��´M + 1..min(N −M, 2i)¤"�e5Ò�±O�Ñ,

��!:Q� �
µ|BQ| < (2i−j)(a−i)
i+j

"

ù��5´O(N2)�"du~ê��§��m��'��§¤±�
±ÏL"

1.40 301E. Yaroslav and Arrangements
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Ü{S���´��Ì�S�§��ü���1"¿�§����u1
���"
ÐS���´��üNS�§éÙü�±�������õK�Ü

{S�"
¦�ÝØ�LN§��Ø�LM�ÐS�ê8"

êêêâââ555���

N,M,K ≤ 100"

))){{{

·�������EÜ{S�"#�ê�±�3@
��ü�ê�
��gap¥§¿�z�gap�����"�±^|ÜêO�ü��Yê"
@oÒ�±^dp5�ù�¯�"n�©O´�cê§�c®^ �§�
cgapê"3��gap¥��õu��ê�Ü©ÒC¤e�Ó�gap"=£
´��qÞe�«ê��ê"ù�Ò�±1004
"
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2 111���ÜÜÜ©©©(Codeforces)

2.1 309B. Context Advertising

KKK888£££ããã

r��c�S�p��ãëY�c�?1ü�§8I´��z¦^�
�c�ê8"�õüR1§z1���ü�c��m^�����m§z
1��ÝØ�LC"¦�õ�¦^c�ê8"

êêêâââ555���

N,R× C ≤ 106,
∑
|Si| ≤ 5× 106"

))){{{

k�Htwo pointer�Ñz�c���1Ä�±3ù1�A�c�§2
�O?nÑ±z�c���©Ä�±ü�õ�c�"

2.2 277D. Google Code Jam
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ë\GCJ'm§kN�K§kT�m"z�Kk�êâÚ�êâ"
3L�êâ�cØU��êâ"�êâÚ�êâ©Ok¤I�mÚ�
©"�êâÏ�´�å§Ø¬��"�êâKkfsti�AÇ��£Fail
System Test¤§�´du´FST¤±3'm(åc´Ø��kvk��
�"GCJ�ü¶�ª´µkUì©êlp�$§Ó©Uì���g�(�
J���ml@��"Ïd\Äk���zÏ"�©§3Ï"�©�Ó�
�ÿ��z���g�(�J��m£e¡§v�¤�Ï"�"

êêêâââ555���

N ≤ 1000, T ≤ 1560"

))){{{

XJ�I�¦��Ï"�©§�±Uì��5�§�=µdp[i][j]L«
�^ciK§j©¨S�Ï"�©§=£kn«§Ø�§���å§ü�Ñ
�"
y3�I�O�Ï"v�"ÄkN´5¿�§¤k��åAT3'm

��m©��"�Äk���å3,��K�I����"XJ3¦��
��@
J�¥k���(§@o��ùügJ��^SØK�v�"X
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Jù�I��é
§���ØK�v�"��
§@or�å�3c¡�
Ò�±~�v�"l§¤k��å��3¤k�I��c"Ó�qN´
*	�§�å�ü�^SØK�v�£§�o´�é�¤"
�,�å�ü�^SØK�v��Ï"§�´I��ü�^S´¬k

K��"b�3ü�I�i, j�c�Ï"v�´t0§o�m�T§@o§k
�i�Ï"v��tij = fsti × fstj × t0 + (1− fsti)× fstj × (T + tbi) + (1−
fstj) × (T + tbi + tbj)§k�j´tji = fsti × fstj × t0 + (1 − fstj) × fsti ×
(T + tbj) + (1− fsti)× (T + tbi + tbj)"

tij − tji = fsti × fstj × (tbj − tbi) + (fsti × tbi − fstj × tbj)
= tbi × fsti × (1− fstj)− tbj × fstj × (1− fsti)

l§�¦tij ≤ tji§KAk
tbi×fsti
1−fsti ≤

tbj×fstj
1−fstj "ò¤kK8Uì

tbi×fsti
1−fsti ,

SüSdp§@oÒ�±%@r#�K8�I��3?ÖS����
"Q
,®²(½
�åÚI��g�3�o �§ÒN´�Ñù��dp=£µ

(i, st)← (i− 1, st)
(i, st+ tsi)← [(i− 1, st)score + ssi, (i− 1, st)time + tsi]
(i, st + tsi + tsj) ← [(i − 1, st)score + ssi + (1 − fsti) × sbi, tsi + (i −

1, st)time × fsti + (st+ tsi + tsj)× (1− fsti)]
±þ§(i, j)�ciKj�m�[score, time]��|§”←”�§^mý��

�#�ý��"ssi, sbi, tsi, tbi, fsti©O�ü�êâ�©ê§I����m
ÚFSTVÇ"

2.3 341E. Candies Game

KKK888£££ããã

kN�ê§zgö��½ü�êx, y£x ≤ y¤§,�ly¥�Kx§\
�x¥§�=§x′ = 2x, y′ = y − x"���-¤kêpTkü�Ø�0"

êêêâââ555���

N ≤ 103"¤kê�ÚÚö�#N�Úê3106"

))){{{

XJ�5Ò�k��êØ�"§\¡Ã)"
XJk��n�êØ�"§P�a ≥ b ≥ c > 0"K±eL§�±òbC

¤b%c"AO�§XJzg�c�¤�"�¥����§@oÒ�±��
���±3k�ÚS(å��{"ù�L§´ù��"y3·��¦bC
¤b%c§ùÒ´`§·��lb ¥�Kc�A�"3�kbÚc��ÿ§ù¿
�o´�1�§¢Sþ�k3[ b

c
] = 2k − 1�â�1§Ï�zgö�Ñ¬

-c��"�·��ka�ø¦^"±[ b
c
] = 5�~§5 = 22 + 20§l�?

29



1?Òl0�2�ngö�§Ù¥?Ò�0Ú2�ö�¥§x = c, y = b§Ù¦
ö�¥§x = c, y = a"ùp§,da��3§3ØK�b��¹e¢y
éc
���"ù�f§¢Sþ3��'b���a�3��ÿ§·��±lb¥~
K?¿�c��ê"
éuù��{�ö�E,Ý§·¿vk?1Lc[�Øy§�3¢S

ÿÁ¥§ù��{Ly�éÐ§¤k�ÿÁêâ��Y�ÝÑ32 × 104±
S"

2.4 323B. Tournament-graph

KKK888£££ããã

�E��N�¿mã§¦�?Û��:ÑU3üÚ�S��¤k:"
¿mã��´�a{ük�ã§éu?¿pÉü:u, v§�ok><

u, v >§�ok>< v, u >"

êêêâââ555���

N ≤ 1000"

))){{{

XJi�Új�´���§@o�±�Ñ��i+ j − 1�ã��E�{µ
òi�ã¥�,��!:�¤j�!:§ùj�!:SÜUì�j�ã��ª
�E§é	§���O��@�!:§Uì�5�ã¥>���ë"
N´wÑ§��n��Ò´��Ü{�3�ã"ùÒ´`§XJx�

ã��§éu?¿��êk§x + 2k�ã´���"äN�5`§ÀJü
�:S, T§T�Së>§S��e�:ë>§�e�:�Të>§l{z
�N − 2���/"y3��éÛêÚóê©OÏé����1)"
ÛêµN = 1´�1�"l¤kÛê�Ñ´�1�"
óêµN = 2�k�«�w,Ø�1"�ÄN = 4"w,§ù�ã��

�réÏ§l§��ÑÝ:�ÑÝØ��3"qdÄT�n§��ÑÝ
���2"l��ÑÝT�2"·��Ù�u§Ùü�Ñ>��vÚw§Ù
¥v�wk>§�e��:�z"d�·�uyw�vkÑÝ§u´�Uk<
w, z >"�
4w3üÚS��v§§����UzA��vë>"�d§8
^>Ñ®�½�"3ù�ã¥§vI�nÚâU��u§lN = 4�Ø�
3Ü{��Y"
e¡�ÑÑ��Ü{�8�ã��E�Y"ù�ã�±�©¤ü�Ü

©§z�Ü©SÜ´��n��§©OP��(a1, a2, a3) Ú�(b1, b3, b2)§
5¿§3ü��¥§>���Ú?Ò���3��Ü©´Ó��§3,
��Ü©´É��"éu:aiÚbj§XJi = j§k>< ai, bj >§ÄK§k
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>< bj, ai >"Öö�±gC�y§�Ü{5"J«§z�n��SÜ�:
´�d�§Ïd�I�u�ü�!:"

2.5 248E. Piglet’s Birthday

KKK888£££ããã

kN�ef§�Ð©OkAi�÷��-",�Q�ö�§luief�V
Ç�Å/<eki��-£�y����kv
��-¤§,�¯KÙ¥¤
k��£�Uvk�¤§,���viefþ"
z�ö��£�µvk÷��-�ef��ê�Ï"�"

êêêâââ555���

N,Q ≤ 105, Ai ≤ 100, ki ≤ 5"

))){{{

1��*	µz����z�efþ��-ê8´(½�"
1��*	µlØ¬k÷��-���efþ§l§z�efþ�

õ�UkAi�÷��-"
�Xö�§�o��¢êê|pi,cµT��§efiþ�kc�÷��-

�VÇ"zgö�O(Aiki)/�#=�"

2.6 316D3. PE Lesson

KKK888£££ããã

kN�<?1D¥§z�<�õë�Ai ∈ {1, 2}gD¥"�gD¥´
�g��"<Ú¥Ñ´k?Ò�§��U<�?Òêe5§¥�?Ò��
�ü�§¦kõ�«�U��ªü�"

êêêâââ555���

N ≤ 106"

))){{{

·��Ä���@�ü�§����ü��(�"ù�ü��±�
¤�X�Ì��¦È"�
4D¥gê¦þ�§¤k�D¥A�Ñ3Ì�
�SÜ"Ïd·��I��ÄÌ�´XÛ�¤�"²L©Û§���Ý�
��2�Ì�¥§Ø
ü�:�D¥gê�1±	§Ù¦�D¥gêÑ´2§
lµz�Ì�¥�õkü��½�gD¥�<"
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Äk§·�r¤k�½�gD¥�<<Ñ5"r¦�y©¤eZ�8
Ü§z�8Ü���Ø�L2"éua�ù��ê§·�é1a �kü«?
n�ªµüÕ¤8§ùÜ©��Yêp1(a) = p(a − 1)¶Úc¡�,��
��¤��8Ü§ùÜ©��Yêp2(a) = (a − 1)p(a − 2)"lk4í
ªp(a) = p(a− 1) + (a− 1)p(a− 2)§>.^�p(0) = p(1) = 1"
,�·�?n¤k�½ügD¥�<"b�y3®²kt�<§\?

���#�<"�o§¦üÕ¤8§#m��Ì�§�o§¦\\,�Ì
�"XJ¦�\\,����sz�Ì�§@o¦ksz� ��±�\§¤
±§\\Ì���YêTÐ�t"l\\ù�<��Yê�t+ 1"
ù��5§�cnt1Úcnt2�üa<ê§����Y´(cnt1+1)cnt2p(cnt1)"

2.7 323C. Two permutations

KKK888£££ããã

kü�N�ü�AiÚBi"M�Î¯§31��ü�¥?u[l1, r1]¥§1
��ü�¥?u[l2, r2]¥�êkõ�"r�3�"

êêêâââ555���

N ≤ 106,M ≤ 2× 105"

))){{{

ù´����ê:¯K"dur�3�§¦^¼êª�ãä)û"
1i��ãä¥#\\� ��AB−1

i
§��1"�Î�3�ãäl1 − 1Ú�ã

är1þ�Î«m[l2, r2]"

555

éu���ª�ãä�ÀÃ§XJzg#m!:�¦^new�U�
�MLE§�ÏØ²§ßÿ´Ä�¦^S���)
�|^��¡�m")
û�Y´ýkm��(�Nê|§zglù�(�Nê|/�\�� £
þ£Oêì¤��(�N��"

2.8 343E. Pumping Stations

KKK888£££ããã

3��N�:�D�Ã���ã¥¦��M�î´»"ù�ã¥§uÚv¥
m�>�>��,�½�N�ãG¥§?ÒÓ��u Úv���6�"
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êêêâââ555���

N ≤ 200"

))){{{

ù�KI�^�?¿:ém���6�"(Øµéuz��Ã�ã§
�3���:ê�Ã�ä£Gomory-Huä¤§¦�?Ò�Ó��é:3ù
ü�ãþ���6��"l§ü�:���6��uäþ´»���"
e¡��E�`)ÚÙ�Y"�ÄGomory-Huäþ�����>§

·��m§§48�3ü�fä¥O��`)§,�rü�)ë3�
å"ù���>�éë�?kK�"�Äk��ü^´»²Lù^�
�>��/§·�uy��ü�´»��éÉýà:±�§�YØ¬
��£�cëÏ¬p�Ù¦>�>�yÑ��´ù^>>�wùo�§¤
±min(y, w) ≤ y¤"l�Y�±U?§l��k���`)§z^>
T���^´»�´¶"l�`)��Ò´Gomory-Hu äþ�>�Ú"

555

'uGomoryõHuä��ï�{§ë�ZJOI20115���6�K)"

2.9 267C. Berland Traffic

KKK888£££ããã

�ï�½Ã�ã�����6§¦�lS�T�z^´»þ�6þ£O
���¤�Ú��"

êêêâââ555���

N ≤ 100"

))){{{

/z^´»0�Ú��§ù�VgaquÔn¥w��/�Åå0§
lJ«·���/³U0"@oùÒ´��pd���¯K§�Cþ�
�:³U§�§��ÊÏº:þ�6þ²ï^�"AO5½§:SÚ:T�
m�³U���~ê"���â�>þ�6þ¦^�¹§é��6?1�
'~ �"
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2.10 240E. Road Repairs

KKK888£££ããã

��k�ã§>k�^�ÚØ�^�§�±s¤1��dò�^>C¤
�^�"�¦s���d¦�l:1Ñu�±ÏL�^�>��¤k:"

êêêâââ555���

N,M ≤ 105"

))){{{

ù�¯K�du±e¯Kµ3>��k0Ú1�>þ¦±1�����ä
/ã"
��ä/ã´��²;¯K"¦^Á4�{�±)û"ÊÏ�Á4�

{3���¹e´O(NM)�§�´²L� ä`z��±��O(MlogN)"

O(MlogN)���¢¢¢yyy

I��êâ(�µ
1. � ä£½Ù¦|±IP��¿æ¤¶
2. ¿�8¶
3. (�p?êâ(�)Info"Infok±eëêµaOI�(��-1, 0½1)§

¤^§¦^gêI�§ü�ö�þ§a.�Info��"aOI��0�§`
²ù�Info�¤^´Ö\�"aOI��-1�§`²ù�Info�¤^´dü
�Info�~5§Ù¥ùü�Info´^���/ªP¹�§�Ò´ö�þ�
�"aOI��1�§`²ù�Info�¤^´dü�Info�\5"k
a
OI�§Ò�±¢y>���\~Ó�qUÑÑ�Y"
�Ð§kN�� ä§z�� ä£ã
��:�¤kÿ�?n�\

>"� ä¥�z���´��intÚ��Info���pair§£ã
�^å
:3int§>�&EdInfo��£ã�k�>"kü�¿�8§�ÐÑ´Ð
©z¤¤k��g¤�8�G�"rùü�¿�8¡�W ÚS" �e5�
?nL§¥¬k �§S¿�8£ã�´§�5�z�:3#ã¥� �
=�:§S¿�8¥�8Üê8�u�cã¥�:ê"ù�?nL§�^
�^�\\>§W¿�8£ã�´§�5�z�:3#ã�Äã¥?u=
�ëÏ©þ§W¿�8¥�8Üê8�u�cã�Äã�ëÏ¬ê§½�
cÜ�¥�äê"�¤±`´�cÜ�§´Ï�����¤��k�ä§
¤±¥m�Ô´0uÃ>ãÚk�äm�k�Ü�"
�{�ó�6§Xeµzg§é�k�Ü�¥���kÿ�?n\>

�ä�£3�K¥§du�¦±1��§¤±ù�ÚØUé1¤"3Ù¥é
������>"·�ÁX\\ù^>"ùò�)n«(J"
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1. �ù^>�å:Úª:3S¿�8¥�ë§KÚ\
g�"@où
^>I��¿K"¿Kù^>§�oÑØ�"

2. ÄK§�ù^>�å:Úª:3W¿�8¥�ë§KÚ\
�§I
� �"ÏLP¹z�:�5�\>§�±�B/éÑù�#�"£Ø�
#
§ù^>�ª:´,��ä�ä�¤�1 �"rz��¥:�� 
ä¥�z���~KÙ�5\>�Info£�d·�I�é� ä¢yBI
P¤§r¤k� äÜ¿��#�:�� ä§Ó�3S¿�8¥Ü¿�
9��8Ü"

3. ÄK§ù^>�±��\\"3W¿�8¥Ü¿=�"
zg·�À��^>�Òòù^>�pair¥�Info�����(�N

�¦^gêI�\�"zg·�I�é>�&E?1$�§Ò#ï��
aOI��-1½1�#Info§òÙ��Ø\��vector£ù�vector�Ð©�
´¤kÖ\�>¤"ù��5§vector¥�z�Info���(�N�ü�$
�þ���§3vector¥ÑÑy3§�c"¤±�
ÑÑ�Y§3ä/ã
��±�§òvector¥�¤kInfo���S/H{�H"XJÙaOI�Ø
´0£�é{`§Ø´vectormÞ�M�¤§Ò?1�g/íIP0"��
u�vectorÞ�M�Info��§XJÙ¤^´1§¿�¦^gêI��1§r
§\\�Y"

555

duCFþ�êâ'�f§ù�K�êâ��O¤¢y�O(NM)�Á
4�{Ò�±ÏL"

ëëë���©©©zzz

Tarjan R. E. ”Finding Optimum Branchings” (1975) 28-31.

2.11 329E. Evil

KKK888£££ããã

¦²¡:8�ùMîål���M�î£´"

êêêâââ555���

N ≤ 105"

))){{{

Äk�ù����½µ¤k:�î�IØÓ§p�IØÓ"XJØ¤
á§�±ÏL\þ��½õ�eps5¦Ù¤áØK��Y"
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*	ùMîål£´o��O�ª§·�¬uyz�:�ü��I
�Ñy
üg"XJüÕr,a�I<Ñ5§·�F"ù2N�£N ��
I§Ñyüg¤�I¥§���N�3¤3�@�ýé�)Ò¥´��
�@�£��+1�Xê¤§���N�´ýé�)Ò¥���@�£�
�-1�Xê¤"ù´�Y�nØþ."e¡ò?ØÛ��±��ù�nØ
þ."
�XÚY�I¥�¥ ê"ùü^��ò²¡©¤o�Ü©§±e¡ù

ü^���¶X ′Ú¶Y ′§¿^��5¡�ùo�Ü©"
�N�óê�§¶þvk:"du¶X ′�üý:ê�Ó§¶Y ′�üý

:ê�Ó§�±��1���Ú1n���:ê�Ó§1���Ú1o
���:ê�Ó"ò1����:Ú1n���:m�������¤
���§ù�£´��ÝU��þ¡�nØþ.",�|��Ón"@
o§��ùü|��¥k�|´��§@oÒ�k��ëÏ©þ§��
¯K��YÒ�±��ÙnØþ."ÄK§I�éÙ?1N�§òü�
�¿¤��"òü��¿¤����~��{kµ���é:��U"
b�·���
1���Ú1�����é:��U§@o§y33Y ′¶
�üý�T�3��:§ÚÙ�ý�:Úmý�:Ñkë>"@o§
ùü�:�X�Ié�Y��zÒvk
§l�YlnØþ.¥~�

2(Xright −Xleft)"Ù¥right´,�Y ′¶mý�:§left´,�Y ′¶�ý�
:"�rùü�:�¤��CY ′¶�@ü��§ù�~�����§l
�Y��"ù´����é:3X ′¶Óý��¹§3Y ′¶Óý��¹Ó
n§�´¤k�X�I�¤Y�I"
�N�Ûê�§ü^¶þ�k��:"ùq©�±eü«�¹µ
1. ü^¶þ�:´Ó��"�=§ü��I�¥ ê´Ó��:"r

�e�:Uìóê�@��¤�½ü��",�r¥%:�\�?¿�^
>�¥m"Úþ¡Ó�§ù�ÿXJuy��k��§@oÒU��nØ
þ.§ÄKÒI�N�§w,·���u�¥%:�ü��IÚ��Cü
^¶�@o��I��Ò�±
"

2. ü^¶þ�:´ØÓ�"'X`ùü�:©O�3uü¶��¶§
@o1����:'1n���:���"ò�n��ë�±�§31n
��3Xü�/�Þ0§ò§�©OÚü^¶þ�:�ë"Úóê��ò
�o����§,�l�o����¥K�^>"y3µ31���§
1o��§ü¶��¶Ñ�3��/�Þ0§ò¶X ′��¶þ�:Ú1�
���:�ë§ò¶Y ′��¶þ�:Ú1o���:�ë§ù�Ò��

nØþ."

2.12 303E. Random Ranking

KKK888£££ããã

kN�<§©Ok��©ê§1i�<�©ê3«m[Li, Ri]¥þ!�Å
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��"é¤k�¶gÚ¤k�<¦Ñ§d<��d¶g�VÇ"

êêêâââ555���

N ≤ 80"

))){{{

lÑz"éuz��<§éulÑz����ü «m§O�¦�©
êá3ù�«m���¶gVÇ"N´3O(N3)¥O�ÑÙ¦<¥§ki�
3ùã«mc¡§kj�3ùã«m�¡§kN − 1 − i − j�á3ù�«
m¥�VÇ"@où��¹Òò�¶gi + 1�¶gN − j�z 1

N−i−j�VÇ

))Q,�¹��3S§kN − i − j�Cþ´ù�«m¥�ÕáÓ©Ù�
ÅCþ§@où
Cþz�Ñk���VÇ�����¶g"ù�Ñ
�
�O(N5)��{"
ù��{�±�`z�O(N4)"uyz�ã��¹�±�w¤eZ�

���gõ�ª�¦È§?n1i�<�ù�ã�§@�O(N3)�L§O
��§Ò´Ø
1i����gõ�ª±	§Ù¦õ�ª�¦È"@o�
I�éz�ã§ÑO(N3)/ý?nÑ5¤kõ�ª�¦È§3�1i�<
�§O(N2)/Ø�éAõ�ª=�"

555

du�K�°Ý�¦î�§¤±±þ�O(N4)�{¬du¦^
Ø{
��
°ÝÑyWA"(·�§S�)
2× 10−6 5��Ø�)
��J��AC§S´O(N5)�§^�
�
~êþ�`z"'X§,


�gõ�ª¥§,���ê�Xê´0§@o3���@
�Ì�¥§
ù���qÞ��Ò�±�A~�"

2.13 360E. Levko and Game

KKK888£££ããã

k�ÜN�M + K^>�k�ã§\�±UCÙ¥K^>�>�£3
,�éz^>©O�½���¤"8I´¦s1�f��á´áus2�f��
á´"XJØU¢y§8I´¦ùüö��"XJ�´ØU¢y§\¡Ã
)"

êêêâââ555���

N,M ≤ 104, K ≤ 100"
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))){{{

eã�ä1�¯£/áu0¤�){"
ò¤k�C>�>���Ù���"ds1Ús2ü©O��á´"é

u?Û�C>§XJs1�Ùå:�ål�á§òÙ>���Ù���"2
�üg�á´§�ä�Y"
w,§�s1�Ùå:�ål�á�§òÙ>�Cá§ò�¦s1/��

¢¨0))XJs2��²Lù^>§Ò�k£Ä�ù^>�å:"lù
���m©§Q,§�d�®²?uÓ��:§@o�¡Ü©��á´ò
´���§Ïdùü^´»��Ý��'XÒ�ûuù�c�ã§c�
ã§�âù�^�§ò´s1�`³"Ïd=A~�ù
>�>�§¿�¤
kù��~�ÑØ¬é·��8Ik³"
éu/Ø�u0�¯§�I�rUC>���ä^�¥�/�á0C

¤/Ø��0=�"

2.14 338E. Optimize!

KKK888£££ããã

kü�S�"A��ÝØáuB"éA�z��lenB��ëYfS��
äµ´Ä�3��éB��Ï�ª§¦�ü�S��éA ��ê�ÚØ
�uH"

êêêâââ555���

lenA, lenB ≤ 1.5× 105"

))){{{

B´k�§A´¹�"¤±krz�BiC¤H−Bi§¯K�A/C¤µ
´Ä�3��éB��Ï�ª§¦�A�ëYfS��z� �����
�B¥éA ���"
r¤kù2lenB��l����¤��£����B¥��3c¤"N

´y²§þ¡�¯K�£�´/´0�¿�^�´µéuS��z�c
M§5gA����êØ�L5gB����ê"
@olÑz�ù�¯KÒ�±^�ãä)û"ö�kµü:\§ü:

~§�Î�Û��cMÚ"«m���cMÚ�±ÏL�	�o«mÚ5
�o"
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2.15 285E. Positions in Permutations

KKK888£££ããã

XJ��ü�� �iþ�ê´i− 1½i+ 1§¡Ù�Ð� �"
¦µTkK�Ð ��N�ü��ê8"

êêêâââ555���

K ≤ N ≤ 1000"

))){{{

��N�ü��±L«¤ù��/ªµ��2 × N�L�§ü1¥z
1Ñ´1�N§3ü1më�§z�ê�ÝêÑ´1" ùo�5§Ð� 
���êÒ�u�Ç�1½−1�>�ê8"N2/dp�Ñ3L¥�i^�Ç
�1½−1�>��Yê§,�N½=�"äN/§®²ë
i^>�ã¥
�I�ëN − i^>§éA��Yê�(N − i)!"ùdpN,i(N − i)!«�Y¥
�UÑyE§�´§duùi^>�ÀJ´��ØÓ�§¤±��Ñy
E§@
�Y¥��ki + 1�Ð �"z�i + 1�Ð ���YÑ¬
±i + 1«/ª£�Ò´`µvk3dp¥�?�@^>äN´=^¤Ñy
3dpN,i(N − i)!«�Y¥"ù�§��·���
i+ 1�Ð ���Yê§
Ò�±(ÜdpN,iíÑi�Ð ��ü�ê"
3��N��ü�¥§Ð ��êþ�õ�N"¤±kN�Ð �

��YêÒ´dpN,N"¤±Ò�±�í�K�Ð ��ü�ê"

2.16 238D. Tape Programming

KKK888£££ããã

k��z�iÎ´C.Ëêi½�m�Þ�S�"����lS�Þ
±�m1��Ý£Ä"�§��S�	Ü§(å��L§§�§���Þ§
§Uì�Þ���UCgC�Ý���§£Ä��",�XJ�c�ÎÒ
�´�Þ§Ò!��c ���Þ"ÄK§§¬����êi"��Uì
gC��Ý£Ä��§,�ÑÑ�5�êi§¿rù�êi~�"£XJ
´0§KlS�¥!�ù�êi5�O~�¤
õ�Î¯µXJ��ÄS��,�ã§3ù�ãþ�±þL§�§�

¬ÑÑ��êiõ�gº

êêêâââ555���

N,Q ≤ 105"
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))){{{

*	ù��L§µ��S��ÝØ�"Ò��lÞ?1ù�L§"�
=while(len)Scan(S)§S´S�§Scan´K8¥£ã�L§"
���1�g£Ä�,� ���ÿ§ù� �±��Ü©Ñ´�#

�"�Ò´`§·��±lù��L§¥��lù���å��ã§§T
ÐÒ´Î¯I��L§Scan(S[i, j])"�±Èz�ãäª/ý?nÑ��,
��§,� ���¯�gê§�©éÑù�m©��"���©éÑ3
ù����1�g�¯�8I«m±	� ���m"cMÚª/ý?n
Ñ��,��§ÑÑ��êi�gê§�~=�"

2.17 241F. Race

KKK888£££ããã

k����ª/ã§k�
æNÔ§k��i1�L´�§kC.Ë
êi�L´§êi�Llù��f£Ä����æN���m"¤kC.
Ëêi�ëÏ¬�o´î^�o´ç^"�Ñå:!ª:!�¯´��^
S§¦,���¤? �"

êêêâââ555���

�¯´�ê≤ 1000" /ã>�≤ 100" �[��ê≤ 105"

))){{{

´»´��(½�"�å�[=�"

2.18 243D. Cubes

KKK888£££ããã

kd1 × 1 × 1�á�N�¤�(�"y3dÃ¡�?§U��Ú/¡
²1���"�ù�(�"�±w�õ��á�Nº

êêêâââ555���

:Àã>�≤ 1000" p≤ 109"

))){{{

r¤ká�NÝK���ÚÀ�R��¡þ"z�.¡��/¬Ó^
�ã°Ý"Ó��.¡��/���á�NÓ^�´Ó�ã°Ý"ò°Ý
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ù�lÑz"Uc�^S\\��.¡��/"Äk3ù���p�Î�
�pÝ"XJ�uù�.¡��/þ�pÝ§ÚO�Y"��rùã«m
�$uù�pÝ�op�ù�pÝ"
¦^�ãäÒ�±¢y"

2.19 251D. Two Sets

KKK888£££ããã

òN�ê©�ü�8ÜS1ÚS2"�ùü�8Ü���É½Ú�X1ÚX2£�
8�É½Ú´"¤§8I´3��zX1 + X2�cJe§��zX1"ÑÑ
�Y"

êêêâââ555���

N ≤ 105, V al ≤ 1018"

))){{{

�N�ê�É½Ú´X"@oXJX�, ´1§X1ÚX2�T 7,
�k���1§éX1 + X2��z´�½�"XJT ´0§K·�A¦
þ/-X1�T �1£½X2�T �1¤"qÏ�qkX1���zù�8
I"¤±Ò�±ò��K�8IP�µòX2�� ¦þ/��1"
,� �`k?q´ØÓ�"'X`X�@
1 �`k?Òv

k0 �`k?p"0 �±K�X1 + X2��§1 �±K�X1��"¤
±� �`k?Ò´µX¥�p���0��?� §X¥�$���0�
�?� §X¥�p���1��?� §X¥�$���1��?� "
Uìù�^S�pd��=�"
XÛÑÑ�Yº;���ÑyL�ê��L§3��ê|¥��ê3

�L¥�?Ò"òpd��L§¥�z�É½ö�C¤§3�L¥Ø\�
�#ê§ò?ÒU¤@�#ê§éz�#êPe´d=ü�êÉ½�5"
��í�>IP=�"

2.20 351D. Jeff and Removing Periods

KKK888£££ããã

éu��ê�k±e��«ö�µ
kÀJ��eImå��§¿�éA�������fS�§lê�

¥í�§§,�?¿ü�e�ê�"
éu���Ñ�ê�§keZ|Î¯§z|Î¯/X§éS��,�

ëYfS�§I��õ�gö�âUòê�C�"
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êêêâââ555���

N,M ≤ 105"

))){{{

Äk§1�gö���½´r�e�S�üS�Ð"ù��e�Ú½
Ò´S�¥ØÓ�ê�«ê"
y3¯K=C¤µ
1. «m¥kõ�«ØÓ�ê"
2. «m¥´Äk�«êmå��"XJ£�´´§K�Y´1.��

Y§ÄK§�Y´1.��Y\�"
ý?nµz�:c¡�ê��Ó�:"
òÎ¯Umà:üS"^äGê|¢yéuê|�«m\Úü:Î

¯"���¢yü�äGê|µcntÚarith"cö�1l ´§�à:3l§
mà:38c?n�� ��«m�1.¯�Y"�ö´ù�«m¥÷vm
å���ê�ê8"ù�§mà:z£Ä�g§ÒéA
ùü�ê|¥�
ê�«m\ö�"z�Î¯ÒéA
?n�� ��u?n�� ��§
�Aê|�eI��à:?Ò�@ ��"oE,Ý�O(MlogN)"

2.21 293E. Close Vertices

KKK888£££ããã

k��D�ä"kõ�:é÷vµØ�Ä��§ålØ�LL§�Ä
��§ålØ�LWº

êêêâââ555���

N ≤ 105"

))){{{

éuùaäþ´»ÚO¯Kw,´�:©£"Ü¿ü�U,���ü
S��L�§two pointer\��Treap;�,���LS�,���=��
¤&EÜ¿"

2.22 348E. Pilgrims

KKK888£££ããã

k��D�ä§Ù¥k�
ç:"y3�±£Ø���ç:"XJ,
�ç:������ç:åÙ�ålu)
Cz§�Y\�"¦�Y��
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��"

êêêâââ555���

N ≤ 105"

))){{{

xÚ�fvk¿Â§£Ø§�"3í{�äþ¦Ñ�»"r¤kç:
ÝK��»þ"ù�¬kü«�¹µ�«�¹´ÝK�ä¥%"ù�§�
�ç:�UÑy3�»�üý§Ïd�kç:�ä¥%�´»þ�:��
í�¬��ù�:é�Yk�z",�«�¹´ØÝK�ä¥%§ù��
�ç:�UÑy3�»�,�ý"éz�ý?nÑ��Cä%�ÝK:´
=�§1�a:��z�u)3�íØ�:á31�a:Ú�»,ý�S
ÝK:�´»þ�"@oy3¯K¤�ù�/ªµeZ�´»\�ö�§
��Î¯�::�"¦^LCT=�"

555

5¿�¤k´»�à:¥�okä¥%§�oküý��SÝK:"
�±?�Ú`z��5?"

2.23 241E. Flights

KKK888£££ããã

k��D�k�ã"�Ð>�Ñ´1"ò�
>�U¤2§-�®�
¤k´»���"

êêêâââ555���

N ≤ 1000,M ≤ 5000"

))){{{

aq267C§Ú\³U£ålIÒ¤Vg"^�^k�>�ë�ü�:
�³U÷vü�Ø�'X"¦^�©�åXÚ¦)"

2.24 257E. Greedy Elevator

KKK888£££ããã

�[��L§"�e>F§d��{ü�{��",����ÀJ£
Ä��´d/±þ¡�8�/�¦�+þ¡�>F	��ö0Úe¡�a
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qëêû½§XJc���u�u���K þ§ÄK e"�Ñz�<
�m©���m§Ð©¢�§8I¢�§£�z�<����m"

êêêâââ555���

N,M ≤ 105"

))){{{

aq253E§�[a¯K�I�òÄ��q�eZ�mãÜ3�å?n
Ò�±��/¯�ê(Ï~´�5?)0¦/éê?½~ê?0�E,Ý"
¯�kµ#��ö-�¿m©��Ú¦���8�/ü«"^ü�set��
þ��Úe����ö§^ü�set��8�/3þ��Úe��¦�=
�"cü�set^���m�'�i§�ü�set^8I¢��'�i"

2.25 268D. Wall Bars

KKK888£££ããã

ÚO÷v±e5��N�S���êµ
1. z���31�4�m"
2. �3����fS�§z�����§1��Àg�S�cH�§

����Àg�S��H�§��ü�3�S�¥� ��eI�Ø�
LH"
é109 + 9��"

êêêâââ555���

N ≤ 1000, H ≤ 30"

))){{{

¦^DP)ûµ
dp[i][j1, j2, j3][k]�L�c?n
i�§Ø
1i�±	§�e�k�U

¤��1fS����þ�gÑy� �åli� ��ål�j1, j2, j3£�
ÑyLUì���gÑy30 �¤§,�ek�true§K`²1i����
®²Ø�U¤��1fS����£�=§3�c�,�ã¥§�C�ü
�T�����LH�¤"
��`z§�½j������1..H − 1Ú+ inf£;��H¤§Kj1 ≤

j2 ≤ j3"
>.µdp[1][1, 1, 1][false] = 4"
8I�µ¤kj1 ∈ (1..H − 1)½!k�dp[N ][j1, j2, j3][k]"
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=£µ
(ÎÒ+ + x�Lmin(x+ 1, H))
dp[i][j1, j2, j3][k]→ dp[i+ 1][+ + j1,+ + j2,+ + j3][k]
dp[i][j1, j2, j3][false]→ dp[i+ 1][1,+ + j2,+ + j3][j1 == H]
dp[i][j1, j2, j3][false]→ dp[i+ 1][1,+ + j1,+ + j3][j2 == H]
dp[i][j1, j2, j3][false]→ dp[i+ 1][1,+ + j1,+ + j2][j3 == H]
dp[i][j1, j2, j3][true]→ dp[i+ 1][+ + j2,+ + j3, H(+ inf)][j1 == H]
dp[i][j1, j2, j3][true]→ dp[i+ 1][+ + j1,+ + j3, H(+ inf)][j2 == H]
dp[i][j1, j2, j3][true]→ dp[i+ 1][+ + j1,+ + j2, H(+ inf)][j3 == H]

2.26 254D. Rats

KKK888£££ããã

k����§z��f�o´æN§�o´�/"�/�UkPà"
y3�3ü��/þ�¿�"��¿��±¿K�ÙålØ�LD �P
à"y�¿K¤kPà"�E���Y½\¡Ã)"

êêêâââ555���

N,M ≤ 1000, K ≤ 8"

))){{{

�B]��Pà"§�½��¿K"lù�Pà��fm©�D�
ÝBFS§3��¯���f¥���k��¿�"qÞ´=�"
b�®²�
��¿�§u�´Ä�k�¹�Pà"eÃ§�Bé�

1��¿�¤3�f±	���f�1���f"ek§�B]���
¹�Pà§�BFS§2qÞ¿k§�¿�3=p"2BFS�Hu�´ÄÜ
{"
�gBFS�õ�¯2D2��f"¤±�õu�4D4«|Ü§�mm�

´8D6"

555

'uXÛ�Bé���¹�Pàµ��z�Pà¤3�f�¿
A
H§t���¹Pà�set"
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2.27 269D. Maximum Waterfall

KKK888£££ããã

²¡þk�X�ÚX¶²1�§��p�mvkú�Ü©��ã"¡
ü��ã�±��p�w�§��=�µü��ã3X¶þ�ÝKk�Ý
�"�ú�Ü©§¿�Ø�3��Y�I0uüö�m��ã�ùü��
ãÑ��p�w�"
ü��±���pw���ã�6þ½Â�X¶þÝKú�Ü©��

Ý"
3Ã¡$?kÃ¡��ãT§3Ã¡p?�kÃ¡��ãS"½Â�

^´»��ãS�S, s1, s2, ..., sk, T§S�¥�?¿��ü�ã��p�w
�§ù^´»�6þ½Â�¤k��ü�ã6þ����"
¦§¤k´»���6þ"

êêêâââ555���

N ≤ 105"

))){{{

N´����O(N2)�Ä�5y){"e¡òÙ`z�O(NlogN)"
Äkò�ãUìY�IüS"
Ú\×£�"×£�le�þ×£"z����×£�þ;��&E

´l�c ��ew§��X�Iw��1���ã"
·�rù�&E^��setRange��"Ù¥Range´��n�|§��

©O´�.§m.§�©�ãID"
@o§3set¥§z��këY��ã�U¤�=£"·�uy§Ø


ù�ã�Þ�§¥m��ã3×£�e��pÝ��ÿÒ¬lsetRange¥í
�"Ïdù«`ze§?1�=£gê´�5�"qdu¦^
set§�k
��log"o�´O(NlogN)"

555

e¡´�«äN�¢yµ½Âö�split(x)"ù�ö�Äk�©x¤3
�«m"XJx3��RangeSÜ§r@�Range�¤ü����Range"
z?n�^�ã§k?1ü�split§,�erase�ã«m§\\#«m"
ù«¢ye�±©ÛÑ§?\set�Range�êØ¬�L3N + 1"ù�

´=£gê�þ."
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2.28 264D. Colorful Stones

KKK888£££ããã

kü�S�§z� ��U´RGBn«i1��"\�±uÙ���
-§�-´���¹kRGB�iÎG"�Ð§ü����3�gS��
Þ"z���U^Su��-�z��iÎ§XJ��¤��i1�u�
-�ù�iÎ§���£� "��Ü{��-A�÷vµ��Ø¬£Ñ
S��Ü"
¡ùü���¤� ����|´��Û¡"¦¤kÜ{��-äk

õ�«ØÓ�Û¡"

êêêâââ555���

S��Ý≤ 106"

))){{{

r��Û¡^,���{5£ãµo�GA,Ap, B,Bp"Ù¥A´1�
�S�¥§��c�G§�Ò´®²£O�Ü©"Ap´A\þ��¤��
iÎ"B,Bp Ón"
��Ü{�-XJ��ù�Û¡§A�÷vµ�3A,B��ÙfS

�§Ap, Bp Ø´ÙfS�"
����w,�5�µApØ´B�fS�§BpØ´A�fS�"
ù�5�´Ä¿©º
^S1L«SleI�m©�Ü©§�=�K1��iÎ±��Ü©"
Û¡A,Ap, B,Bp´�1�§±en����k��¤áµ
1. AÚBäk�Ó�Äi1¿�Û¡A1, A1

p, B
1, B1

p´¤á�"
2. AÚBäkØÓ�Äi1¿�Û¡A1, A1

p, B,Bp´¤á�"�
÷v
cã^�LkµA1

pØ´B�fS�"
3. AÚBäkØÓ�Äi1¿�Û¡A,Ap, B1, B1

p´¤á�"�
÷v
cã^�LkµB1

pØ´A�fS�"
XJAÚBäkØÓ�Äi1§A1

p´B�fS�§B
1
p´A�fS�§

Ò¬��÷v
^�ØU���Û¡"ù¿�Xµ|A1
p| = |Ap| − 1 =

|A| ≤ |B|�|B1
p | = |Bp| − 1 = |B| ≤ |A|"�=|A| = |B|"ù`²A[i] =

B[i+1]�B[i] = A[i+1]§A[i] 6= B[i]§KAÚBA�÷v±e/ªµA =
xyx...yxyx,B = yxy...xyxy"
þãA~���¢~´x, xy, y, yx"Ïd\\,��^�Ò�±5;

ù«�¹µAp���ü�iÎeØ�Ó§KØ�uBp���ü�iÎ�
�ü"�±^,�«�{`²ù�^���(5"'XAp ���ü�i
Î´RG§Bp���ü�iÎ´GR"@o§·��Ä�-¥�����B
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�iÎ"XJ´RµQ,Ø´G§3×£�ù�iÎ�c§���A��
�GR¥�R))ùò��gñ"����iÎ´G Ón"
y3¯K=C¤§kõ����cMApÚBp÷vþ¡�ü�^�"ý

?nÑz�cM�¹�,��G������ÙfS��cM§±9z�
cM§3,��G¥��I�õ��cM5����fS�/�¹§"q
Þ����� �§ÒC¤Î¯,��S��cM��ã«m¥§��ü
�iÎØ´,ü�iÎ�kõ�"ù�±^cMÚ)û"

2.29 280D. k-Maximum Subsequence Sum

KKK888£££ããã

�Ñ��N�Ý�S�§3Ù¥ÀJ�õKãØ���fã"��z
��Ú"

M�Î¯§z�Î¯këêl, r, k"L²éS��[l, r]ùã±K = k)
þã¯K"

êêêâââ555���

N,M ≤ 105, k ≤ 20"

))){{{

k��w,�¤^6){§�,§¤^6´éú�"
�Ä¤^6�L§¥Ä¾u)
�oµEKÚ§zÚé���f

ã§O\�Y§�=ù�fã"
·�^�ãä`zù�L§"I�|±µ«m¦-1§é«m��f

ã"3�ãä�z�!:PµÚ§�=IP§����fãÚ§�¹�>
.�����fãÚ§�¹m>.�����fãÚ=�"

2.30 243E. Matrix

KKK888£££ããã

k��01Ý
"ü���§¦�3z�1§1Ñ´ëY��ã"

êêêâââ555���

N ≤ 500"

))){{{

ù´��²;¯K"^PQTREEÒ�±)û"
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¢¢¢yyy[[[!!!

PQTREE´��ä§§�^5L«÷v�x/ª�”Si¥�¤k��
3ü�¥´ëY�ã”��¦�¤kü�"

PQTREE¥kna!:µÏS!:£P!:¤§kS!:£Q!:¤§
�f!:"
�f!:�kN�"���!:£ã�S��kù��!:�«"
P!:k��ü�¯f£XJ�k��¯f§rù�¯f<5�O§

Ò�±
¤"��ks���Si�P!:£ã�S�A�÷vµ
ù�S��±�©¤sã§1iã�SAi

£ã"Ù¥Ai´��1�s�ü
�"

Q!:k��n�¯f£XJ�k��¯f§rù�¯f<5�
O§¶XJkü�¯f§rù�Q!:�¤P!:=�¤"��ks��
�Si�Q!:£ã�S�A�÷vµ

1. ù�S��±�©¤sã§1iã�Si£ã¶½§
2. ù�S��±�©¤sã§1iã�Ss+1−i£ã"
PQTREE£ã�S�Ò´�!:£ã�S�"
�¦´�^�^�\\PQTREE�"�Ð�PQTREE��´��ÏS

!:§§kN�¯f§Ñ´�f!:"ù��PQTREE£ã
¤k�N �
ü�"
y3§·��3��PQTREE¥\\���¦
"éù��¦�8Ü

¥�¤kêéA��f!:¦LCA§é±ù�LCA���fä�DFS"?
n�^S´k¯f2I�"ù¿�X?n,�!:��ÿ®²?n
§¤
k�¯f"
�â�c?n�!:�aO?Øµ
1. �f!:"XJù�!:�?Ò3ù��¦�8Ü¥§IPÙ�÷

!:£F!:¤§ÄKIPÙ��!:£E!:¤"
2. ÏS!:£P!:¤"u�§�¤k��µ
2.1. �´E!:µIPù�P!:�E!:"
2.2. �´F!:: IPù�P!:�F!:"
2.3. �kE!:ÚF!:���¶�cP!:´ù��¦�LCAµò@


�IP�F!:���l���L¥<Ñ5§XJÙê8���2§#
ï��P!:§��´ù
F!:§rù�#!:\\��cP!:���
L"XJÙê8�1§rù�F���£�"(åù�Ó?n"
£�
�Bå�§e¡½Â¼êGroupµ§�É��!:�L§XJ

!:ê8�1§�£ù�!:§ÄK#ï��P!:§��´ù
!:§�
£ù�#!:"y3·��±¡2.3.�L§´µr@
F��<Ñ5§r§
��Group�£�¤

2.4. �kE!:ÚF!:���¶�cP!:Ø´ù��¦�LCAµ
ò@
�IP�E!:����GroupÚ�IP�F!:����Group�
�ù�P!:�#��£�Ò´`y3ù�!:�kü���§��u
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3¥m\
��¤"IPù�!:�S!:£üà!:¤§¿òÙaOC
¤Q£�,ùpÑy
��ü����Q!:§�´�
�Bå�§Ø�
rù�!:C¤P!:§¿�·�±e�½µS!:�Ü´Q !:¶S!:
�!:�L¥§eI��´E!:§eI��´F!:§¡S!:�Þ�
�EàÚFà¤"

2.5. k����´S!:¶�cP!:´ù��¦�LCA¶XJk�
���F!:��§òù
��l��L¥<Ñ5§r§��GroupV\
�S!:������L��Ü"ù¿�X§ù
F!:�±?¿ü�§�
´7L;bXS!:�Fà"(åù�Ó?n"

2.6. k����´S!:¶�cP!:Ø´ù��¦�LCAµXJk
����E!:��§ò¤k�E!:��<Ñ5§rÙGroupV\�S !
:�Eà¶XJk����F!:��§ò¤k�F!:��<Ñ5§r
ÙGroupV\�S!:�Fà"^ù�S!:�O�cP!:"£ùÒ´`§
r�c!:C¤Q!:§Ù���LÒ´fâ�L§¤�)����L¤

2.7. kü���´S!:µÄkXJ�cP!:Ø´ù��¦�LCA§
\¡Ã)"#ï��Q!:§���L´µ1��S������L��
S+¤kF���Group£XJkF���{¤+1��S������L"
^ù�Q!:�O���L¥�F!:ÚS!:"

2.8. k��n���´S!:µ\¡Ã)"
3. kS!:£Q!:¤"u�§�¤k��µ
3.1. �´E!:µIPù�Q!:�E!:"
3.2. �´F!:: IPù�Q!:�F!:"
XJØ÷v3.1.½3.2.§3���L¥é�1���E!:Ú����

�E!:"XJùü�!:�m�@�fS�¥k�F!:§\¡Ã)"
3.3. �k���E!:¶ù�Q!:´ù��¦�LCAµ�oÑØ�§

(åù�Ó?n"
3.4. �k���E!:£Ø?u�L�üà¤¶ù�Q!:Ø´ù��

¦�LCAµ\¡Ã)"
3.5. �k���E!:£?u�L�üà¤¶ù�Q!:Ø´ù��

¦�LCAµXJù�!:´F!:§�oÑØ�§(åù�Ó?n"ÄK
ù�!:´S!:"3ù«�¹e§òQ!:����L¥�ù�S!:�
¤S!:����L§Ù¥S!:�EàbXQ!:����L¥Ù¦�Ü
©£ùÒ´`§XJ�E!:3�LÞÜ�{§�kr���L�S�
H¤"
3�Ä
±þ�¹£§�´e¡¤ã�¹�A~¤±�§XJ�vk

��§2�Ä±e�¹µ
3.6. �L��à´F!:§�����E!:´F!:µXJù�à´

Þ§�S���L"IPù�!:�S!:§¿�y3�L��Ü´Fà"
3.7. �L��à´F!:§�����E!:´S!:µXJù�à

´Þ§�S���L"òù�!:���L¥�@�S!:�±�^S
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/�¤S!:����L"IPù�!:�S!:§¿�y3�L��Ø
´Fà"
�Ä�ùp±�§XJù�Q!:Ø´ù��¦�LCA§Ò�±\¡

Ã)
"
3.8. ¤k��E!:Ñ3�L�SÜ¶ù�Q!:´ù��¦�LCAµ

XJ1���E!:´S!:§òÙ�±�^S/�¤ù�S!:����
L"XJ�����E!:´S!:§òÙ�S/�¤ù�S!:����
L"(åù�Ó?n"
±þÒ´¤k�?Ø"ù�Ò�±¢y3��PQTREE¥�\��#

��¦
"
rÝ
�z�1�¤���¦§�\�ù�PQTREE¥"XJ��L

§¥vk\¡Ã)@oÒ´k)§Ù¥���)Ò´DFSSe��¯��
�f�^S"

ëëë���©©©zzz

S. B. Kellogg & George S. Lueker, ”Testing for the Consecutive Ones
Property, Interval Graphs, and Graph Planarity Using PQ-Tree Algorithms”
(1975)

2.31 329D. The Evil Temple and the Moving Rocks

KKK888£££ããã

k��N ×N���£N = 2K¤"\�3p¡�þ�
�¬§z��
¬k����§�ù��¬�-¹��ÿ§Ò¬�Xù���£Ä§��
c¡´>.½,���¬"XJù��¬3�-¹±���£Ä
��§
§¬uÑ�g�("XJ¦§Ê��´,���¬§,���¬¬�Où
�Êe��¬�-¹"\�8I´µÏLÜn/{��¬§-¹T��
�¬§4�¬uÑ��(gê���X"�E���Y¿`²1�Ú-¹
=��¬"

êêêâââ555���

N ≤ 300§�=§K ≤ 150¶X ≤ K3 −K2"

))){{{

ò±e�(�¡���>³µk´A��c��¬§,�B|§z|
k´����§2´���c��¬£����|��¬�±Ø�c¤"
�ù�>³���Ü�¬�-¹±�§§òuÑBg�(§¿-¹�cà
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��¬"ù�(��±^Ag§��)ABg�("�A→ 2B�ù�AB�
�"
3ù����1��{����e�>³"3m>�N − 1�{�N�

î��>³§Ûê1��§óê1�m§ù�Ò�±���¦�gê"

2.32 293D. Ksusha and Square

KKK888£££ããã

�Ñ��à�"3à�¥�VÇ�Å/ÀJü�pÉ�:§±ùü�
:�ë���^é���E����/"¦ù���/¡È�Ï"�"°
Ý�¦10−6"

êêêâââ555���

�I��106"

))){{{

¡È�u�©��é���Ý�²�"é���Ý²��uX�I
�²�\Y�I�²�"¤±�Y�uX�I�²��Ï"�\Y�I�²
��Ï"�2Ø�"
±O�X�I�²��Ï"��~"
ÄkO�Ñ��X�I�:êAi"ý?nAi�cMÚS0

i§iAi�cM
ÚS1

i§i
2Ai�cMÚS2

i"

�Y=�µ
2
∑

i S
0
i−1i

2−2S1
i−1i+S

2
i−1

(S0
+ inf)

2−S0
+ inf

"

2.33 306C. White, Black and White Again

KKK888£££ããã

kNU§W�Ð¯§B��¯"�¦òù
¯�©Ù��U§¦�µ
�m©�,
U�Ü´Ð¯§�"��,
U�Ü´Ð¯§¥m�e�U
Ñ´�¯§zU��k��¯"ü��YØÓ§��=�,�U�¯��
kS�LØÓ"�=§Óa¯�´Ø���§3,�USüÓa¯��
¬��ØÓ��Y"

êêêâââ555���

N,W,B ≤ 4000"
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))){{{

^Dn
m�Lòm�Ã�O�ÀÜ©��n�k�O�;fp§z�;f

��k1�ÀÜ��Yê"

Dn
m =

{
0 m < n

Cn−1
m−1 m ≥ n

K�Y�
∑N−2

i=1 (N − i − 1)W !B!DN−i
W Di

B§Ù¥iqÞ�´¥m�ã�
Uê"

2.34 317C. Balance

KKK888£££ããã

k��Ã�ã"z�:Ñk��;þ"z����;þÑØU�
LV����0"z�:k��Ð©;þÚ��8I;þ"zg�±ÀJ
�^>§ò?¿õ�;þ÷Xù^>�?¿�^>íL�"�E���
õ2N2Ú��Y��8I½\¡Ã)"

êêêâââ555���

N ≤ 300,M ≤ 50000"

))){{{

ÄkXJk��ëÏ¬�Ð©o;þØ�u8Io;þ§\¡Ã)"
���)¤Ü�§e¡òy²§�¦^)¤Ü�þ�>o´U�)

)"
���k��ëÏ¬�e��ü�:§Ò3)¤Ü�¥é���f"

ù��fë�¤3ä�Ù¦Ü©�>þ¤I6L�6þ´(½�"±l�
f6Ñ�~§6\�f��/�±±daí"XJù^>�,�àkv

��{þ£V~;þ¤§@Ò�±��íL�"ÄK§�kr,�à3Ñ
v
��{þ§ùÒ�kl,�à�ù�ä�Ù§fäíx6þ"
½Âö�Push(x, y, v)�lx�yíxv6þ�ö�"
Push(x, y, v) :
while(V − A[y] < v) Push(y, z,min(sz, A[y] + v − V ))
A[x]− = v
A[y]+ = v
Ù¥z´y�Ø
x±	�?¿��Ùfäk�"o�{þ��Ø§sz�

ù�fä��{þ"
aq��±��6\�f�48){"
z�Ú�õí��ëÏ¬�>"ÏdÚê´N2�"
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2.35 297E. Mystic Carvings

KKK888£££ããã

3���±þk2N�:"kN^>"¦kõ��>�n�|¦�8�
:�©Ù/X”123123”½”112233”"

êêêâââ555���

N ≤ 105"

))){{{

>�n�|k±e/ªµ
”112233”�§”123123”(§”112332”n§”123132”ü§”112323”XI"
�I¦Ñ”n”§”ü”, ”XI”n«�¹�Ö8=�"
”n”ù«�¹�I�qÞ¥m>=�"
”ü”Ú”XI”ùü«�¹¥§Ñ�3ü^>§3�e�ü^>¥T�Ù

¥�^��"Ïd��ò¤k>���>ê¦Ø��>ê§ù�Ú���
Ò´”ü”Ú”XI”��¹ê"

2.36 294D. Shaass and Painter Robot

KKK888£££ããã

k��N ×M���"Åì<l>.þ�,��fÑu§Uì,�>
.¤45Ý����£Ä"����§�>��"
Åì<¬rz�����f/ç"8I´r��C�çx�m"
¦µ´Ä�U��8IºeU§Åì<I�rAÚ"

êêêâââ555���

2 ≤ N,M ≤ 105"

))){{{

(Øµ>.çx�m�du����çx�m"
´�cö´�ö�7�^�"
·�rz�>.:�45Ý�����>.:�më>"Kz�:�Ý

ê�õ�2"
XJkõ�ëÏ¬§@o[�Ã{��>.çx�m§Ó��Ã{�

���çx�m"
y3�Ä��ëÏ¬�a.µ
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1. ó"Q,ó�üàÑ®²��¯L§@o3�¯ùü�:�m§Å
ì<®²²L
ù^ó¤k�>"

2. �"Åì<²L
A�¤k�>§Ø
Ñu:�,�^>"
Ø
>.þ��f§¥m�z�I���¯��fÑáu��ü^

>"¤±3Åì<�²L�õ�^>��¹e§�±`²¥m�z�I�
��¯��fÑ®²��¯L
"
@o���ã�ã/�[��z�>.þI��¯��fÑ®²��

¯L��=�"
XÛ�äÃ)º3?n���ÿ§z�:TÐ��¯�g¶ó�{¬

k�ã:��¯üg§�ã:��¯�g"¤±��,��f��¯
1
ng§Ò�±\¡Ã)"

2.37 321D. Ciel and Flipboard

KKK888£££ããã

k��N × N£Ù¥N = 2X − 1¤�Ý
Ai,j"z�ö��±ò�
�X ×X�fÝ
¥�¤kêC�Ù��ê"
8I´��zÝ
��Ú"

êêêâââ555���

N ≤ 33"

))){{{

#ïÝ
Bi,j§XJAi,j��
Ûêg��ê§KBi,j�-1§ÄKBi,j�1"
�½ê|IÒ�1�2X − 1"
k±e(Øµ
1. Bi,jBi,XBi,j+X = 1"�o��ö���vk�91i1§�oT�9

ª¥�ü� �"
2. Bi,jBX,jBi+X,j = 1"�o��ö���vk�91j�§�oT�

9ª¥�ü� �"
X ≤ 17§¤±�±qÞ¥m��cX�ê"ù�Ú´2X�"ù�Òû

½
��¥m�"�e5�±éX − 1é�©O�ÄÙ���"qÞ¥m1
�ùü� �§©OO�d�����"o�5`´O(2XX2)�"

2.38 274C. The Last Hole!

KKK888£££ããã

²¡þkN�:"±z�:��%§±t�»x���"t�u�c�
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m"¦���@���§¦�����¿Ñ´vkÉ�"

êêêâââ555���

N ≤ 100"

))){{{

�n�:�¤�n�/´b�n�/�§ù�n�/�	%�U¤�
É"
�o�:�¤�o>/´Ý/�§ù�Ý/�¥%�U¤�É"
é¤kù��:O��@�CX�m"����=�"
E,Ý´O(N4)"

2.39 319D. Have You Ever Heard About The Word?

KKK888£££ããã

k��iÎGS"zgé����Ý�á�£Ó��Ý���>�¤
²�iÎG£ü��Ó�iÎG�ë�¤§�K�¡��"ÑÑ���i
ÎG"

êêêâââ555���

|S| ≤ 50000"

))){{{

Äkdu|S|Ø�§|S|2��å�±ÏL"£duü ö�Ñ'�{
ü¤
e¡�Ñ��O(N1.5 + Nlog2N)��{"Äk§éu,��A½�

Ýl§�±3O(N)E,Ý¥?n¤k�Ý�2l�fG"·�q*	�µI
�?n��Ý�êþ3O(

√
N)£î��þ.´

√
2N¤"

e¡�¯KÒ´XÛéÑù
I�?n��Ý"·��Hash"z
g?n���Ý��Hash"zgO�O(N)§o�O�O(

√
N) g"

|^HashÒ�±¯��ä,üãfG´Ä��"òGS©¤õã§z
ã��Ý�l§�I�©/O�z��üã�LCPÚLCS=�"E,Ý
´O(N

l
logl)"éu¤k�l§ÙÚ3O(Nlog2N)"¤±oE,Ý�O(N1.5 +

Nlog2N)"
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2.40 314E. Sereja and Squares

KKK888£££ããã

kN�Ý�S�"®�§´��)ÒS�"����Ù¥�A��)
Ò"¦�)ÒS��«ê§é232��"

êêêâââ555���

N ≤ 105"
duù�K�	�{��m~ê§ÏdA��Ñ�m���4¦"

))){{{

l��m×£��ÎÒ"XJ´���)Ò§K��)ÒÒ¥Ø\ù
��)Ò"XJ´����ÎÒ§§�U´25«�À��)Ò��§½´
�éAu�c�)ÒÒº����m)Ò"
^dpi,dL«®²×£
i�ÎÒ§�)ÒÒ�Ý�d��Yê"Kµ
>.^�µdp0,i = [i == 0]¶
�YµdpN,0¶
=£µ

dpi,j =

{
dpi−1,j−1 LEFTBRACKET

25dpi−1,j−1 + dpi−1,j+1 UNKNOWN

E,Ý´O(N2)§3\þv
õ�~ê`z±��±ÏLdK"

~~~êêê`̀̀zzz

1. é232��§Ò´unsigned intg,ÄÑ�¿g"
2. �cÎÒ��)Ò��ÿ§dpiÒ´dpi−1£ �g�(J"�c

ÎÒ���ÎÒ��ÿ§Ò´£ �g2òz� �\þü�c� �
�25�=�"^��ê|����dpi§õ^��"

3. j�iÓÛó§¿�j ≤ min(i, N − i)�G�dpi,jâ´k¿Â�"

2.41 249D. Donkey and Stars

KKK888£££ããã

²¡þkN�:"z�:�±w�§mþ�§�Ùë��Ç3,�m
«mS�:"
é������S�§¦�1������:w�§z����±w

�e����"
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N ≤ 105"

))){{{

K¥�£ã��u�E
��²¡����IX"kò§Û¤���
IX"
�e�¯K´ê:a¯K�²;CN"¦^CDQ©£½BIT)û"
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3 111nnnÜÜÜ©©©(USACO, GCJ)

3.1 DEC06: Cow Patterns

KKK888£££ããã

kü�S�AiÚBi"éA�z��|B|�fã§�ä§ù�fãÚB´
Ä3lÑz��Ó£e¡§Ó�¤"

êêêâââ555���

|A| ≤ 105, |B| ≤ 2.5× 104"¤k?Ò�u�u25"

))){{{

aquKMP§zgòfã��.�m£Ä��§,�òm.£Ä
�next �§¿¦þõ�m£"
Ó�aquKMP§�Enext¼ê��{Ú����{aq§Ïde¡

�`²����{§�=/®�y3�fã�B��Ó�Ý�cMÓ�§
XÛ�äòfãm.m£±�´ÄE,�±ù�5�0"
�µXJ3ü�S�¥§#\\�ê���ü¶��§@o�,�±

ù�5�"�äü¶��{Ò´µO�3c¡'ù�ê��kA�§��
kA�"du?Ò�k25«§�I�ý?n��cMÚ=�"

3.2 OPEN07. Connect

KKK888£££ããã

��2×N���§ö�kò�^>���^§ò�^>��Ø�^§
�Îü�:´ÄU3�ÏLùü�:¤á�ü��m���:�^�eë
Ï"r�3�"

êêêâââ555���

N ≤ 15000, Q ≤ 50000"

))){{{

ù�K´SHOI2008: traffic���fz��"Útraffic��§¦^�ã
ä§3�ãä�z��!:��ù�ã�o�>.:�ëÏG¹=�"

59



3.3 DEC07. Best Cow Line, Gold

KKK888£££ããã

k��iÎGS§y3�^§�E��#iÎG"zÚ�±rS�Þ½
�<Ñ5Ø�#G�"�"8I´��z#G�i;S"

êêêâââ555���

|S| ≤ 30000"

))){{{

w,§zg'�ykSÚS��G�i;S��§=>�Ò<=>Ò
�±
"ù�Ñ
��O(|S|2)��å§�±^5)ûù�K8�Gold��
�"éuGold���§��rzg��å'��¤�Mê|=�"

3.4 MAR08. Land Acquisition

KKK888£££ããã

1���kN�:"z�:�d�´Ùü�I�È"
�¦±¦þ��od�À�ù����:8£Ø�½3N�:¥À

J¤§¦�N�:¥�z�:Ñ��3:8¥��:��î��e�"

êêêâââ555���

N ≤ 50000"

))){{{

w,§�k�	ý�ó��¹Ú��¹´�d�"
l§¯K=C�§r��S�{(Ai, Bi)}£Ai < Ai+1, Bi > Bi+1¤

y©¤õã§zãu..v�¤^´AvBu" lkÄ�5y=£�§dpi =
min(dpj + AiBj+1)"
·�uyBj+1´üN�§l�±¦^�Ç`z`z��5"�du

�E�ó�L§´NlogN�§o�E,Ý�´�log�"

3.5 OPEN08. Cow Neighborhoods

KKK888£££ããã

²¡þkN�:§ùMîål3C±S��é:ò��^Ã�>�
ë"
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¦µkõ��ëÏ¬¶��ëÏ¬���"

êêêâââ555���

N ≤ 105"

))){{{

d��)¤ä���5�§��Äù�:8�ùMîål��)¤ä
þ��3C±S�>§���ã3ëÏ5þ��ã��"
ùMîål��)¤ä´��²;¯K"¦^�ãä½�ãäaqÔ

Ò�±)û"
'u¢y�[!§¦^?¿Ì6|¢Ú�|¢/ùMîål��)¤

ä0Ñ�±�B/���']�"

3.6 JAN09. Safe Travel

KKK888£££ããã

�Ñ��k�ã§�y1�z�:��á´��"
éØ
1±	�Ù§:O�µØ²L1�ù�:��á´þ����^

>��á´»"

êêêâââ555���

N ≤ 105,M ≤ 2× 105"

))){{{

�Ñ�á´ä"
�Ä�Y´»����^>§kü«�¹µ
1. 5gfä	"�±��qÞ\>=£"ùÜ©þ�´O(M)�"
2. 5gfäS"ù�§�ê1��:��á´�^�ù�:��á

´§g,��)���^>"·��Ä3=^>§´»lfä	?\fä
S£��÷X�á´ä��ã´»_S/�þ¤"·�uy§éuz�!
:§ù��>Ò´§�¤k�f�1. 2.üÜ©^��>§Ø�å:3fä
S�@
"
���{µéuz�:§r1.a>��Ð©� ä��(I���´»

�Ú?\fä�@^>�å:)"DFS"éz�:§?n�¤k¯f±�§
ò¯f�� ä¥�¤k��\þIf>��±�Ü¿�I��� ä
¥§í�@
å:3ù�:�fäS�"�����=�"
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I�¢y��|±�8Ü\���ÚíØ�� ä"�8Ü\�^�
IP=�§íØ��3�������äT:´ÄA�íØ£BíØ¤=
�"

3.7 MAR09. Cleaning Up

KKK888£££ããã

k��S�"y�òÙy©¤êã§zã�¤^´Tã¥ØÓ���
«ê�²�"��z¤^"

êêêâââ555���

N ≤ 40000"

))){{{

O(N2)�Ä�5y){´N´���"
5¿����3��)�Y�N§Ïd�L

√
N«����ã´Ø�

UÑy3�`)¥�"Ïdéz�i§k^�ûü�õk
√
i«"l`z

�N1.5"

3.8 OPEN09. Tower of Hay

KKK888£££ããã

k��S�"y�òÙy©¤êã§�¦z�ã�oÚØ�uÙ�¡
�ã�oÚ"¦��ãê"

êêêâââ555���

N ≤ 105"

))){{{

k±eÚnµ���3���`)§1�ã��
¤k)£Ø�½´
�`)¤¥����"
dù�Ún��±eÄ�5yµd��c?n§DPiL«im©�S�

�M¥§1�ã�oÚ�±��õ�"��r�HÒ�±�����ê"
e¡éÙ?1`z"PSi�S��cMÚ"DPi�±¦^ûüj£/ª

z/§-im©�S��M�1�ã�i..j¤�^�´Sj − Si−1 ≥ DPj+1"
½Si−1 ≤ Sj −DPj+1"¡Sj −DPj+1�ûüj�)��m"zgÀJ?Ò�
��@�)��m�u�u�cSi−1�ûü"
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¯K=z¤Xe�/ª))?n±eö�µ
1. �\���)��ê¶
2. ò���)��ê���)�¶
3. ¦�C�\�¿�®²���)��ê�?Ò"
·�¦^üNè�)û§è�p÷v?ÒüNÚ)��müN"ù�

ÒU���5"

yyy²²²ÚÚÚnnn

b��`)S�1�ãÚ'����§ùÒ`§1�ãÚ1�ã�©
.�R1',�1�ã�����Ý���`)S ′¥��A©.�R′1�"R1 >
R′1"
Ó�§duS´�`)S ′Ø´§k|S| > |S ′|"
R|S′| < R|S|§¤±R|S′| < N = R′|S′|"(ÜR1 > R′1§���3�� 

�i ÷vRi ≥ R′i�Ri+1 ≤ R′i+1"
/�z/£ã§Ò´`|¤�YS ′�1i + 1ã���´|¤�YS�

1i+ 1ã����f8"
�E#)Sn§Ù¥éuj > i§Snj = Sj§ÄK§Snj = S ′j"ù��Y

�1�ã´���Ý§¿�ãêÚ�`)��"·�ò`²ù��Y´
Ü{�"éui9±c��ã§duÚ�YS ′��§´Ü{�¶éuiã
Úi + 1ã§cöÚ�YS ′¥�Ó�ã�Ó§�ö�Ú����§Ïd�´
ÎÜ�¦�¶éui + 1ãÚi + 2ã§�öÚ�YS¥�Ó�ã�Ó§cö
�Ú����§Ïd�´ÎÜ�¦�¶éui + 29±þ��ã§duÚ�
YS��§´Ü{�"nþ§?¿��ãmÑ÷vc�ã�ÚØ�u��
ã"

3.9 MAR10. StarCowCraft

KKK888£££ããã

k�¢ê~þx, y, z§®�Ø�3��~þp�,��~þ�100�±
þ"
®�N|'XA1x + B1y + C1z ≤ A2x + B2y + C2z§éMéê(S1 =

A1x + B1y + C1z, S2 = A2x + B2y + C2z)�äµ´Ä�½kS1 < S2º´Ä
�½kS1 > S2º
�y���3�|Ü{~þ§÷v�ÜN|'X"

êêêâââ555���

N ≤ 300,M ≤ 2000"
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))){{{

PX = x
z
, Y = y

z
"K�Ð�(X, Y )��8>/£¹SÜ¤(0.01, 0.01)−

(0.01, 1) − (1, 100) − (100, 100) − (100, 1) − (1, 0.01)£d?´��¤��
/(0.01, 0.01) − (100, 100)¤"z��^���uAX + BY + C ≤ 0§´�
��²¡"
¦^�²¡�=�?nÑ(X, Y )�����"
éuz�Î¯§u��²¡��z�º:§´Ä¤k�º:þ�)Ñ

÷v�A�¦=�"

3.10 OPEN10. Triangle Counting

KKK888£££ããã

²¡þkN�:"ÚOkõ��dd½Â�n�/�¹�:"
vkü�:½Â
ÏL�:���"

êêêâââ555���

N ≤ 105"

))){{{

ù�¯K�duÚOkõ�Ø�¹�:�n�/"XJ��n�/Ø
�¹�:§n�:4��ªÝÒ3π±S"dd�±½ÂÑ/^��êL
5�1��:0£¦�Ù§:'u�:���Ñ3ù�:����^��
^=π±S���S¤"éz�:§ÚOÑù�π���Skõ�:=�"
ù�Ú�±¦^4�üS+two pointer)û"

3.11 DEC10. Threatening Letter

KKK888£££ããã

kü�iÎGS,T§òT�¤¦þ��ã§-zãÑ´S�fG"

êêêâââ555���

|S|, |T | ≤ 5× 104

))){{{

·�uyl��m�%§U�Ò�´�(�"�^N�{y²"
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@o¯K=C¤§���G§zg\��i1§Î¯´Ä´S�f
G"
ù�¯K�±^�Mê|3O(NlogN)�m§�Mä½�MgÄÅ

3O(N)�mS�¤"

3.12 MAR12. Cows in a Skyscraper

KKK888£££ããã

k���8"òÙ©¤¦þ��A�f8§¦�z�f8�Ú�u
�u�½��"

êêêâââ555���

N ≤ 18"

))){{{

�Ä���`)"é����8�ü�§¦��`)¥©3Ó�f
8���3ü�¥´ëY�ã"3ù�ü�¥^�%{Ò�±�����
`)£Ø�½´�m©�@��¤"
ùé«·�µé¤k�ü���%{"�å´N ! ×N�"�±¦^Ä

�5y`z�2NN"Ù¥dpmaskL«§��|mask| �cM�¹
mask��
�§��I��f8êÚ��@�f8����{�m"

3.13 OPEN13. Photo

KKK888£££ããã

k�����"�G"�ÑeZ�«m§®�ùA�«m¥�Tk�
�1"¦��G¥�õkA�1½\¡Ã)"

êêêâââ555���

N ≤ 2× 105,M ≤ 105"

))){{{

l��cDP"DPiL«��Ä÷v@
mà:�u�ui�«m§
3i �k1�^�e�õU3lim©��M¥�A�1"@o=£Ò´
Ïé=
:�±��e��1� �"
XJ�3,�ª�
i�«m§@où�«m�mà:9�cÑØU¤

���Ü{ûü))@¬��,�«m¥kü�1"XJ�3,���/?
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ui±��«m§@où�«m�mà:±�ÑØU¤���Ü{ûü))
@¬��,�«m¥vk1"
l§z�:�^�ûü´��«m�KeZ�cMÚeZ��M§

�Ò´��«m"^�ãä�o«m���=�"
'uz�:éA��1«mµb�·�ïá
��setê|§XJ�3

«m(a, b)Ò3ê|�1a �set¥�\b"@oÏé«m�L§ÒC¤��
�M���Ú��cM���Î¯µý?n=�"

3.14 DEC12. First!

KKK888£££ããã

kN�iÎG"¦µk=
iÎG�±3,«/iÎ��ü�0e¤
�¤kG¥i;S���"

êêêâââ555���

N ≤ 30000,Σ|S| ≤ 300000"

))){{{

�trie"éz�trieþ�!:�±?nÑµ¦�i;S���G�UÑ
g±T!:���fä�^�§äN�ó´���u'X�D44�"
¦^ $��±`z�z\�|^�E,ÝO(|Σ|)"��=���iÎG
�D44�´ S�¿�yk¥vkÙ§�iÎG�§ù�iÎG�U¤
�i;S��"

3.15 DEC12. Gangs of Instanbull/Cowstantinopl

KKK888£££ããã

kN�êÚ��Ò"���ê5�Ò§§u�ÒºµeÃ��½Òº
���u§§§Ø\Ò¶ÄKòÒº���Ñ"
�E��ùN�ê5�Ò�^S§¦���Ò¥�1êþ�õ"�

Ó1êþ��Y¥ÑÑ@�i;S���"¤k�^Se1��êÑ´0K\
¡Ã)"

êêêâââ555���

N ≤ 106"
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))){{{

1�Ú´�ä´Äk)"£±e±Ci�Li��ê"¤
XJN − C1´Ûê§·���I�����1¶
XJ2Max{Ci}(i 6= 1) > N − Ci§·���I���2Max{Ci}(i 6=

1)− (N − Ci)�1"
l��=�max((N − Ci)%2, 2Max{Ci}(i 6= 1) − (N − Ci)) ≥ C1§

Ã)"
1�Ú3k)�ÑÑi;S����`S�"
��kü«ê�§k5C1�125C2�2=�"
ÄK§kr��ï�Loss = max((N − Ci)%2, 2Max{Ci}(i 6= 1) −

(N −Ci))�1ØÒ§��^C1 −Loss�1/�×Ô|0"¥mÜ©´ù�?
n�µUi;S^S\\��ê§��\\#�ê±�¬��Ã{3vk
�õ1Z�e¦ÒC�£e¡§Àâ¤"Àâ�äNLy´µØ
1±	�
���ê�õ�@«ê��ê�L
/Ò¥1��ê0\/Ø
1±	Ù¦
ê�����ê�Ú0���"uyÀâ±�§r@«�õ�ê�Ü\3
��C1 − Loss�1c¡£éu/¥m0ó§Ò´\3�Ü¤§r�e�
êUi;S�3ù
ê±�"
y3¯K5
µXÛO(1)�ä´Äu)Àâº·�r¤k�ê�3�

A�Pe5§,�Uì3��êr§�©a£/×0¤"z��×!��
V�óL£�
|±O(1)íØA½��ÚO(1)�\¤§,�^�����
�3��õ�ê��ê"z�ù�����
���×§ò��~�"ù
�ÒU¢yoE,ÝO(N)
"

3.16 MAR13. Hill Walk

KKK888£££ããã

3²¡þkeZ^�Ç���pØ�:��ã"z^�ã�mþ�Ñ
Øáuù^�ã"yk�<l1�^�ã��e�Ñu§z�z��mþ
�r"� �Øáu?Û�^�ã�Ò¬�eR�Ká"¯3á�Ã�$
?cù�<3õ�^�ãþrL"

êêêâââ555���

N ≤ 105"

))){{{

du�ãØ�:§¤±�±¦^set�o×£�"¦^×£��Ñz^
�ã��U=�"
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3.17 OPEN13. Figure Eight

KKK888£££ããã

k����§z��f´Ð�½»�
�"éÑü�þÝ�1�/µ0§
��zü�µ�SÜ¡È�¦È§Ó�I�÷vµ

1. µ�z���fÑ´Ð�"£µSÜ�Uk»�
��f¤
2. µ�SÜ¡ÈØ�0"
3. ,��µ�e>�,��µ�þ>���¹"

êêêâââ555���

N ≤ 300"

))){{{

1. éuz�:§O������mý �§¦�ù�:�@� ��
¤k�f´Ð�"ùÜ©´�g��"y3·��±O(1)�ä��îm´
Ä´�Ð�"

2. éuz�î�I��|§O�µ��m>e3ùü�§�p�þ>
Ú�$�e>� �"ùÜ©´ng��"

3. y3·��±��§þÜµ�e>3,�A½ã§eÜµ�þ>
3,�A½ã�§ù�µ���¡È"écö�cMÚ"£ùp�cMÚ
�1��´��§¦�#�i..j�¹
¤k�5�¹ui..j�ã�����
�¤ùÜ©´ng��"
y32s��ng���mÒ�±���Y"oE,Ý´ng��"

3.18 GCJ14C. Symmetric Trees

KKK888£££ããã

k��ä§z�:k�ôÚ"�äUÄòù�ä#3²¡þü�
£¦�vk>��¤§#�ä'u,�^��é¡"

êêêâââ555���

N ≤ 10000"

))){{{

Äk^Hash{�z�fäÚfä�ÖIÒ"
?Øù^é¡¶Úä�>�'Xµ
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1. ä�,�^>�é¡¶�©"ù«�¹Ly��3��fäÚ§�
ÖÓ�"

2. Ù¦�¹"äN�`§eZ^>á3é¡¶þ"ù«�¹Ly��
3��fäÚ§�ÖÑ´�é¡�£�=§�±�ü�é¡�/ª§¿
��á3é¡¶þ§�÷é¡¶�ü���¥��k�����Ñ5¤"
XÛ¯��ä��fä½fäÖ´Ä�é¡º3ý?n�Òr¤k�fä
ÚÖ?nÑ5"XJòfä½fäÖ�¤kfä¥Ó��üü�é�§v
k�efä½�e��fä¿�@�fä´�é¡�§ù�fä½ÖÒ´
�é¡�"

3.19 GCJ14D. Paradox Sort

KKK888£££ããã

k��N�¿mã"�E��N -ü�§¦�3±eL§±�memory�
�½��µ
�Ðmemory´ü��1� "l1� m©u�ü��� µX

J?Ò�ü��ù �:�?Ò�memory���:k�^k�>§K
òmemory��U�ü��ù� "

êêêâââ555���

T,N ≤ 100" /��ÿ¦^ì?E,Ýp��{0"

))){{{

Äk�ä´Äk)"
(ØµXJl�½�!:�±��¤k:§Kk)"ÄKÃ)"
�Eµ���±�½�!:���DFSä/ã"3äþ���H{"

H{S�Ò´���1)"
e¡òé±þ�E��(5?1y²µ
Únµz�:Ñ�§c¡�@�:kk�>"y²§XJù�:Úc

��:´If'X§d��§ù�:´c��:�I�§ù�:�c��
:kk�>¶éuÙ¦�¹§dDFS�5�§Q,ù�:Ø3c��:¤
3�fäS§c��:�ù�:vkk�>§d¿mã�5�§ù�:Ò
�c��:kk�>"
y²µduz�:Ñ�§c¡�@�:kk�>§¤±z�z�

�memoryÒ´����u�L�S���"�×£�H±��memoryÒ
´�!:§=�½!:"
,��Ñ�Y"O(N2)Å (½"e¡ò�Ñ���Y§�ä3�

cmemoryÚ�{���½�§�ä´Äk)"
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±�½�!:��DFS§�#N²L�{��Ú�cmemory"�é�
cmemory¥���?1DFS�§Ø�XDFSe�"��u�vk��¯�
�:§XJÑ���cmemory����Ú��§=k)§ÄKÃ)"
�Eµk^�cmemory¥��rv�¯����ZK§,��,´

���H{£�Kmemory¥���¤"dumemory¥����§c¡�
¤k:Ñk>£¯¢þ§3¿mã��SDFSS�¥§z�:�§c¡�
¤k:))Ø
H{ä¥�f�§Ñ´k>�§�¯�memory �Ø�
XDFSe�§ùÒ¦�memory3H{ä¥vkf�¤§¤±3��H{
�memory��§memory��vkCz"3memory±�§memory���
oØC§�oÒ´����u����))memoryò�±ØC��-��
��§kk�>���§ù������k§�I�£�memoryvkI�
��ÿ§�=memoryÒ´�½���§²L;��?Ø�±�ÑT�{�
,�(¤"
o�5`´O(N4)�))��O(N2)gDFS§zgO(M) = O(N2)"d

u/��ÿ¦^ì?E,Ýp��{0§¢Sþ´�±ÏL�"

3.20 GCJ14E. Allergy Testing

KKK888£££ããã

kN« Ô§¢�öéÙ¥�«L¯"zg�±ÀJ��8Ü� Ô
?1Á�"3AU±��±��(J"XJÑØL¯Ò�±êþm©e�
�¢�§ÄK�I���B − AUâUm©e��¢�"¦éÑ@�«�
¤I�m"

êêêâââ555���

N ≤ 1015, A,B ≤ 1012"

))){{{

éuz��m·��±O�Ñ3ù��m¥�±u����N�f(x)"

f(x)´±e½Â�µ f(x) =

{
1 x < A

f(x− A) + f(x−B) Otherwise

ù�¼ê3x < 0�k½Â�´�
�B"�A <= x < B�§¦
+x − B < 0§�´��(J��m´AU§¤±�I�AUÒ�±��L
¯�3f(x−A)«¥�´f(x−B)«¥))XJ´3f(x−B) = 1«¥§@
oÒ��(½
L¯�§g,�Ø^2�B − AU�#�¢�
"
·����ä§�!:3pÝx§¤k��f!:3pÝA±e§z

�pÝ�h���f!:kü�¯f§©O3pÝh − AÚpÝh − B"@
of(x)Ò´ù�ä¥��f�ê"
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·�5¿�§z�pÝ3A−B..−1��fÑéA
��pÝ3A..B−
1���f"l�f��êÒ�upÝ30..B − 1�!:ê8"¯K=
z�O�ù�ä�pÝ30..B − 1�:��ê"5¿�XJx > B logN§
Kf(x) > N"¤±��qÞAx + By¥�y§¦^|ÜêÒ�±¯��
Ñf(x)
"
k
f(x)Ò�±^�©�Y�Ñ��Uê
"

3.21 GCJ13E. Let Me Tell You a Story

KKK888£££ããã

k��S�"E±eL§µXJù�S�¿�Ø,§�ÅíK��
��"¦µíK���^Skõ�«"

êêêâââ555���

N ≤ 2000"

))){{{

3ù�L§(å��ÿ§�e�´�S����Ø,fS�"qÞù
�Ø,fS�"b�Ù��x"Kk(N − x)!«�ªí�ù�fS�"�´
¿�ù(N − x)!«�ªÑ´Ü{�"XJ3���gíØ�c®²´Ø,
�§@où«�Y´ØÜ{�"��O�ØÜ{��{Ã{¢y§·��
±rØÜ{íK�ùÜ©�z8u����íØ�c�Ø,S�§ùÒ
´`µ
z���x > 1�Ø,S���z�(N − x)!− x(N − x)!"��Ü©´

ù�5�µòù�S�íØ�����±��x«��x − 1�Ø,S�"
3ùx«S�¥§�k(N − x)!«ö�S�du���gíØc´ù�S�
C�ØÜ{"�@�ù�S�k(1− x)(N − x)!��z"
O�Ñ���Ý�Ø,fS�ê8=�"

3.22 GCJ11A. Runs

KKK888£££ããã

éu��iÎG§RunL«iÎG¥4��ëYã§¦��ãÑ´Ó
�«iÎ"
�Ñ��iÎG§kõ�«ü�ª§¦�#PiÎG�Runê�

�"ü�ü�ªØÓ§��=�#�iÎGØÓ"
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êêêâââ555���

N ≤ 450000, countRun ≤ 100"

))){{{

duRunêé�§¤±�±¦^Ä�5y)ûµdp[s][i]L«cs«i
Î§ki�Run��Y"=£�qÞù«iÎkA�Run§kõ�´�\�
k�Run��Y�§kõ�´�\�k�Run�SÜ�"E,Ý´|Σ|countRun3"

3.23 GCJ11C. Program within a Program

KKK888£££ããã

ÑÑ��gÄÅ"S���Ú��ÎÒ��Ñ�±w¤Ã�£106¤"
8I´¦ÊÅ �3å© �±mN�"

êêêâââ555���

0 ≤ N ≤ 5000" #N¦^��-ê≤ 30"

ëëë���)))

±N = 19�~§e¡´��ë�)£Ð©S�´W0§Ð©��þ�
´nil¤µ
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statu sig nxtStatu nxtSig nxtDirection isStop
W0 nil W1 1 ←
W1 nil W2 1 ←
W2 nil W3 0 ←
W3 nil W4 0 ←
W4 nil W5 1 ←
W5 nil I nil →
I nil Y ES
I 0 I nil →
I 1 C1 nil →
C0 nil M1 1 ←
C0 0 C0 0 →
C0 1 C1 0 →
C1 nil M0 0 ←
C1 0 C0 1 →
C1 1 C1 1 →
M0 nil I nil →
M0 0 M0 0 ←
M0 1 M0 1 ←
M1 0 M1 1 ←
M1 1 M0 0 ←
Ù¥��NeW�ãÑ´ØÓ�§W±	�Ü©´�Ó�"

óóó���666§§§

3W�ã§rNU�?��3��þ"?\Ì�µ
1. M�ã"ù��ã^5ò�?�ê~�"ò�?�ê~���{

´§l��cÏé�$�1§ò§±e�� �="M0G��L®²²L

�$�1§M1G�L«�vk²L"�±òMxG�n)¤§ò���
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3.24 GCJ11E. Google Royale
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3.25 GCJ10A. Letter Stamper
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3.26 GCJ09A. Year of More Code Jam
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3.27 GCJ09B. Min Perimeter
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3.28 GCJ09D. Wi-fi Towers
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3.29 GCJ08E. The Year of Code Jam
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