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3.1 ~K1µ�§�)ê25

3.1.1 K8�¿

�Ñ�êM§k1, k2, . . . , kNÚp1, p2, . . . , pN§¦�§
∑N

i=1 kixi
pi = 0÷v1 ≤

xi ≤M ��ê)�ê8"

3.1.2 êâ5�

N ≤ 6,M ≤ 150
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·�^��|(Depth, Sum)L«ãG¥�:§Ïd£ã��:�I�O(1)�
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éu÷vDepth < N�:(Depth, Sum)
ó§-k′ = kDepth+1, p
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K§TÐkM��U§©O�(Depth + 1, Sum + k′× 1p
′
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′
), . . . , (Depth + 1, Sum + k′ ×Mp′)"

du~{´\{�_$�§Ïdz�÷vDepth > 0�:(Depth, Sum)�T

ÐkM�c°"XJ-k′′ = kDepth , p
′′ = pDepth§@oùM�c°©O�(Depth−
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3.2 ~K2µABCDEF26

3.2.1 K8�¿

�Ñ���ê�8ÜS§¦kõ�|(a, b, c, d, e, f)÷va, b, c, d, e, f ∈ S, d 6=
0�ab+c

d
− e = f"

3.2.2 êâ5�

|S| ≤ 100

3.2.3 ©Û

K8¥��§�±ÏL£�C�ab + c = d(e + f)§u´=z��~K1�

��Ó�K8§�±�Ñ�mE,Ý�O(|S|3)��{"

3.3 ~K3µEllysBulls27

3.3.1 K8�¿

k��N �?�êA§�U�3c�""y3�ÑM�^�§1i�^�

�¹��N êXiÚSame(A,Xi)��"Same(A,B)L«N �?�êAÚBê

i�Ó�ê ê8§~XSame(”0312”, ”0321”) = 2"XJk���A÷v�¦

KÑÑù�)§ÄKÑÑL«Ã)½õ)�&E"

3.3.2 êâ5�

N ≤ 9,M ≤ 50

3.3.3 ©Û

�
BuQã§½Â1�þ

Sum =
(

Same(A,X1) Same(A,X2) · · · Same(A,XM)
)

26K85
µSPOJ
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µTopCoder Single Round Match 572 - Division I, Level Two
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PXi�1j �Xi,j§A�1j �aj"½Â¼êS(a, b)§Ù¥0 ≤ a, b ≤ 9§

�a = b�S(a, b) = 1§a 6= b �S(a, b) = 0"

d	2½Â1�þCost(i, j) =
(
S(X1,i, j) S(X2,i, j) · · · S(XM,i, j)

)
"

ùL«§XJA�1i ´j§@où� U�M�^�¥�=
ê��"

�âK8�^�§·��±�Ñ±e�§µ

Cost(1, a1) + Cost(2, a2) + · · ·+ Cost(N, aN) = Sum

·�E,ÚcüK��?1£�§-Mid = bN
2
c§��±e�§µ

Cost(1, a1)+· · ·+Cost(Mid , aMid) = Sum−Cost(Mid+1, aMid+1)−· · ·−Cost(N, aN)

Ï�aik10«�U��¹§¤±|¢�§��>kO(10Mid)«ØÓ(J§m

>kO(10N−Mid)«ØÓ(J"du�§ü>Ñ´1 ×M�1�þ§¤±z�Ú
O�Ú3Ñ�L¥ö�ÑI�O(M)��m"Ïd§·���
���mE,Ý

�O(10
N
2 M)��{§�±ÏL�K�ÿÁêâ"

3.4 �(µ�§�.

o(±þn�~K§�±uyK8Ñ�±=z��«�§�.µ¦�

§
∑N

i=1 f(xi) = S�)ê"

3~K1Ú2¥§f(xi)ÚS��ê§~K3¥f(xi)ÚS��þ"3ùnK¥§

·���{Ñ´Äuò�§C/�µ

bN
2
c∑

i=1

f(xi) = S −
N∑

i=bN
2
c+1

f(xi)

·�k|¢�§��>§ò���(JP¹3Ñ�L¥¶2|¢�§�m

>§¿3Ñ�L¥�Î�c�;�(J"�±wÑ§±þ{��)KL§�1

�Ü©�Ñ��{�~�q"¿�l~K1�©ÛL§�±wÑ§�§�.�±

=z�1�Ü©¥�Ñ�k�ã�.§Ïd�§�.´k�ã�.��«AÏ

�¹"éu�§�.�K8§·�'�N´é��meet in the middleE|"

$^±þü��.§·��±¯�/räN¯K�.z§¿¦^meet in

the middleE|¦)",
§k
K8ØU=z��§�.½k�ã�.§l


ØU��¦^1�Ü©¥��{"�´§ù
K�þãü��.äk�q�?§
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·�E,�±é1�Ü©��{?1?U§l
¦^meet in the middleE|`

zù
¯K"e¡·�5©ÛA�ù��~K"

3.5 ~K4µBalanced Cow Subsets28

3.5.1 K8�¿

�Ñ��êa1, a2, . . . , aN§klN�ê¥ÀÑeZ�ê£����¤§2r

ù
ê©�üÜ©§¦�üÜ©�ê�Ú��§¦1�ÚÀê��Yê"

5¿µ�Uk�«Àê�Y¦��3õ«y©�ª§�´�U��«Àê

�Y"

3.5.2 êâ5�

N ≤ 20

3.5.3 ©Û

·�òK8��«�d�£ã�ªµéuê�x1, x2, . . . , xN§Ù¥xi ∈
{−1, 0, 1}"3÷v

∑N
i=1 xiai = 0�cJe§¦�3õ��ØÓ���8ÜS =

{i|1 ≤ i ≤ N, xi 6= 0}"
ù�Kaqu�c�Ñ��§�.§�·��¦�¿Ø´�§�)ê§


´�§�)éA�8Ü�ê8§Ïd�{I���
UÄ"

½Â��#�ê�y1, y2, . . . , yN§5½�xi = 0�yi = 0§�xi 6= 0�yi =

2i−1"u´8ÜS�±^
∑N

i=1 yiL«"

�M´��[0, N ]��S��ê§ò
∑N

i=1 xiai = 0C/�x1a1 + x2a2 + · · ·+
xMaM = −xM+1aM+1 − xM+2aM+2 − · · · − xNaN"P�§�>�LeftSum§m>

�RightSum"

@o
∑N

i=1 yi��±©�üÜ©µLeftSet = y1 + y2 + · · · + yMÚRightSet =

yM+1 + yM+2 + · · ·+ yN"

3�{�1�Ü©¥§·��,��c�K8��k|¢�§�>�M�

��ê§�k3M«�¹"·�Ø=�P¹�§�>�LeftSum§��P¹éA

28K85
µUSACO 2012 US Open, Gold Division
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�LeftSet"

3�{�1�Ü©¥§XJuyRightSumÚ,�LeftSum��§@o�A

�LeftSet + RightSetÒ´��ÎÜ�¦�8Ü"·��±^��0�2N − 1�Ù

�ê|5P¹ù
8Ü"

��§×£�H��Ù�ê|§ÒUÚO���Y"

ØJuy§1�Ü©��mE,Ý�O(3M)"1�Ü©¥qÞ
O(3N−M)«

�¹§�´éuz«�¹I��¯éA�¤kLeftSet"3���¹e§·�I

��¯O(2M)�LeftSet§Ïd1�Ü©��mE,Ý�O(3N−M2M)"��×£

��mE,Ý�O(2N)"

nþ§�{��mE,Ý�O(3M + 3N−M2M + 2N) = O(3M + 3N−M2M)"

XJ·��M = bN
2
c§@oÒ�±��O(6

N
2 ) ≈ O(2.45N)��mE,Ý§v±

ÏL�K�ÿÁêâ"�´¢Sþ§XJ·��M = N log 9
2

3§�±����

�Ð��mE,ÝO((3
log 9

2
3
)N) ≈ O(2.23N)"

~K4L²§·�3¦^meet in the middleE|�§�±3Ñ�L¥�;�


Ù§�&E§±Bu¯K�¦)",��¡§¦^E|�XJò|¢���

êØþ!/©�üÜ©§�U���`��mE,Ý"

3.6 ~K5µAlphabetPaths29

3.6.1 K8�¿

k��R × C�Ý
§Ý
�z��fp�o´��§�o�¹��0 ∼
20��ê"¦kõ�^�¹21��f�´»÷vµ´»þ��ü��f7Lk

�^ú�>§¿�0 ∼ 20z�êÑ3´»þÑy�g"

3.6.2 êâ5�

R,C ≤ 21

29K85
µTopCoder Single Round Match 523 - Division I, Level Three
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3.6.3 ©Û

ù�Kwþ�¿Ø´�cJ���§�.§
´aqu1�Ü©¥�k�

ã�."�´3ù�K¥§´»�å:Úª:´Ø(½�§�kO(RC)«ÀJ"

XJ·�qÞ
å:Úª:§Ò®²�
O(R2C2)gqÞ§2¦þ|¢I��

�m§��Ã{ÏL"

·�ff��{´qÞå:Úª:§2l´»�üà�¥m|¢"·�u

y§¢Sþ/¥m:0�ÀJ�´O(RC)«§·���oØqÞ¥m:§l¥

m�üà|¢Qº

u´·�qÞ´»�¥m:Mid§�Ò´111��f"lMidÑu|

¢10Ú§�±���^�¹11��f�´»P§�Num(P )�Ø�)Mid�10�

�fpê��8Ü"�Mid¥�ê��X"@obX�3ü^´»P1ÚP2÷
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3.7 ~K6µFencingGarden30

3.7.1 K8�¿
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3.7.3 ©Û
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µTopCoder Single Round Match 461 - Division I, Level Three
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