
APIO 2019

Russia, Innopolis, May, 18-19, 2019

Problem A. G�jÅn (Strange Device)

Time limit: 4 seconds

Memory limit: 512 megabytes

�äf�LG�jÅn�z�W_�SnÅnoJ]�Oäã��k�cf\��_�ngB�h�H

����SnÅnko 2 �n;bLØDfDf�2 �ntp x, y �h:Y�ShLgM��

¿ûk���Ñf�o�SnÅnoB�n�.gB�hPÖØQ_�SnÅnk���N»nB�B

¹K�nLNB� t ���ShLgM��WKW�;bxnh:o�Ånn\��L(D_h�H�
���W	�c_¹ÕgL����B; t kJDf�1 jîn;botp x = ((t+

⌊
t
B

⌋
) mod A) �h

:W�2 jîn;bo y = (t mod B) �h:Y��SSg ⌊x⌋ o �¢p (�oor function) gB��x å
�n�'ntp�hY�

�äf�k��¿ûnP��SnÅnn;bo8k¹oU�fD_�QgojDShL��Kkjc

_���o�n �n#�Y�B;n:�n�`Q¹oU�fD_�i jîn:�o�B; li K�B;
ri ~gn:�gB� (:�n!ï�+�)�Ñf�o�;bL¹oU�fD��k�SnÅnk�cf

U�npj�D (x, y) Lh:U�_K�å�_D�

2 �nD (x1, y1) h (x2, y2) Lpj�ho�x1 ̸= x2 ~_o y1 ̸= y2 L��ËdShgB��

Input

1 Lîo 3 �ntp n, A, B (1 ≤ n ≤ 106; 1 ≤ A,B ≤ 1018) �+��

�O n Ln]�^�o�2 �ntp li h ri (0 ≤ li ≤ ri ≤ 1018; ri < li+1) �+��S��o�Ånn

;bL¹oU�fD_ i jîn:� [li, ri] n��h���hY�

Output

;bL¹oU�fD��k�SnÅnk�cfh:U�fD_pj�D (x, y) n�p�ú�[��

Scoring

S =
n∑

i=1
(ri − li + 1) J�s L =

n
max
i=1

(ri − li + 1) hJO�

Subtask 1 (points: 10)

S ≤ 106.

Subtask 2 (points: 5)

n = 1.

Subtask 3 (points: 5)

A ·B ≤ 106.

Subtask 4 (points: 5)

B = 1.

Subtask 5 (points: 5)

B ≤ 3.

Subtask 6 (points: 20)

B ≤ 106.
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Subtask 7 (points: 20)

L ≤ B.

Subtask 8 (points: 30)

ý n6�ojD�

Examples

input output

3 3 3

4 4

7 9

17 18

4

3 5 10

1 20

50 68

89 98

31

2 16 13

2 5

18 18

5

Note

1 �înÆ¹È±ü¹kJDf�Ånn;bkh:U��tpoå�n���

t (x, y)

4 (2, 1)
7 (0, 1)
8 (1, 2)
9 (0, 0)
17 (1, 2)
18 (0, 0)

h:U��pj�Do (0, 0), (0, 1), (1, 2), (2, 1) n 4 �gB��
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Problem B. K (Bridges)

Time limit: 2 seconds

Memory limit: 512 megabytes

µó¯ÈûÚÆëÖë¯o n �nöK�j��m ,nKgPp�fD��öko 1 K� n ~gnj
÷LØQ��fD��Kko 1 K� m ~gnj÷LØQ��fD���Ko 2 �npj�ö�KD
gD��KkoÔçüÈë'�nBãkúf��_�nK��Ñkjcfúf��_�n~gB��

]n_��pj�Kkopj�ÍÏ6PL-�U�fD�K�W�jD�Yj� a�ÍÏL di ��
HjDÊn�L�i jînK��LY�ShLgM��hMiM�µó¯ÈûÚÆëÖë¯nKnD
OdKdDfî�LL����WKW�î�k�cfKL7úkj�hoP�jD_��di n$o�
 Y�ïý'�B�p���Y�ïý'�B��Bj_o����ý��*��*O��K©QY�

ýÁ��zWfD��þ(�Bj_o�å�n 2 .^n¯¨êkTH�â¸åüë��zWfD�:

1. K bj nÍÏ6PL�rj k-�U�_�

2. ÍÏ wj nÊLö sj K��LW_hMk�]nÊL0Tïýjön�p�B���

2 dîn.^n¯¨êYyfkTH��

Input

1 Lîo 2 �ntp n, m �+� (1 ≤ n ≤ 50 000, 0 ≤ m ≤ 100 000)�S��oµó¯ÈûÚÆëÖë
¯nönphKnp�hY�

�O m LnFan i Lîo 3 �ntp ui, vi, di �+� (1 ≤ ui, vi ≤ n; ui ̸= vi; 1 ≤ di ≤ 109)�S�
�oö ui hö vi �PvKnÍÏ6PL���o di gB�Sh�hY�

!nLo�¯¨ên�p�hY 1 �ntp q �+� (1 ≤ q ≤ 100 000)��O q Lo¯¨ênÅ1�+
��

�¯¨ên�ðnH-ko�tp tj (tj ∈ {1, 2}) LøK�fD��
tj = 1 nhMo�1 dîn.^n¯¨êgB�Sh�hY�Sn�ko 2 �ntp bj , rj LøK�f
D� (1 ≤ bj ≤ m, 1 ≤ rj ≤ 109)�K bj nÍÏ6PL rj k-�U��Sh�hY�

tj = 2 nhMo�2 dîn.^n¯¨êgB�Sh�hY�Sn�ko 2 �ntp sj , wj LøK�f

D� (1 ≤ sj ≤ n, 1 ≤ wj ≤ 109)�ÍÏ wj nÊLö sj kB�Sh�hY�

Output

2 dîn.^n¯¨ê]�^�kþW�TH�ú�[��1 LkdM 1 �ZdTH�ú�[��

Scoring

Subtask 1 (points: 13)

n ≤ 1 000, m ≤ 1 000, q ≤ 10 000.

Subtask 2 (points: 16)

öhKL�ôÚ
k&�gD��m = n− 1, ui = i, vi = i+ 1 (1 ≤ i ≤ m).

Subtask 3 (points: 17)

öhKo�h��(�jY�n = 2k − 1, m = n− 1, ui = ⌊ i+1
2 ⌋, vi = i+ 1 (1 ≤ k ≤ 15, 1 ≤ i ≤ m).

Subtask 4 (points: 14)

tj n$LYyf 2 kIWD�
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Subtask 5 (points: 13)

öhKo(Ë �jY�m = n− 1.

Subtask 6 (points: 27)

ý n6�ojD�

Examples

input output

3 4

1 2 5

2 3 2

3 1 4

2 3 8

5

2 1 5

1 4 1

2 2 5

1 1 1

2 3 2

3

2

3

7 8

1 2 5

1 6 5

2 3 5

2 7 5

3 4 5

4 5 5

5 6 5

6 7 5

12

2 1 6

1 1 1

2 1 2

1 2 3

2 2 2

1 5 2

1 3 1

2 2 4

2 4 2

1 8 1

2 1 1

2 1 3

1

7

7

5

7

7

4

Note

�¯¨êkþW�ÊL�LïýjK�ÑnÚghY�ÊL0Tïýjö�Ñn�¹ghY�ÊL��

kMnY�ö�âpghY�

Page 4 of 7



APIO 2019

Russia, Innopolis, May, 18-19, 2019

1 2

3

4

5

2

8

(a) ¯¨ê 1

1 2

3

4

5

2

1

(b) ¯¨ê 3

1 2

3

4

1

2

1

(c) ¯¨ê 5

Ðèñ. 1: 1 �înÆ¹È±ü¹nó

5

5

5

5

5

5

5

5

1 2

34

5

6 7

(a) ¯¨ê 1

1

5

5

5

5

5

5

5

1 2

34

5

6 7

(b) ¯¨ê 3

1

3

5

5

5

5

5

5

1 2

34

5

6 7

(c) ¯¨ê 5

1

3

1

5

2

5

5

5

1 2

34

5

6 7

(d) ¯¨ê 8

1

3

1

5

2

5

5

5

1 2

34

5

6 7

(e) ¯¨ê 9

1

3

1

5

2

5

5

1

1 2

34

5

6 7

(f) ¯¨ê 11

1

3

1

5

2

5

5

1

1 2

34

5

6 7

(g) ¯¨ê 12

Ðèñ. 2: 2 �înÆ¹È±ü¹nó
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Problem C. Wo (Street Lamps)

Time limit: 5 seconds

Memory limit: 512 megabytes

L�y:¤ÎÝê¹ko�wD���pLY�êÕKâ¿¯·üLB����o n + 1 �n¿¯·ü
W�4h£��FW�4�Pv n �n:�K�j���:�ko 1 �nWoLB��i jînWo
o�on kjcfD�j�pW�4 i hW�4 i+ 1 n�n:��g�W�o� kjcfD�j�p]n

:�o�D�

�hn_��êÕKâ¿¯·üoWogg�U�fD�:�n��pLgM��d~��¿¯·üL

W�4 a K�W�4 b ~g (a < b) pLgM�no�a h a+ 1 n�n:��a+ 1 h a+ 2 n�n:
��. . . . . .�b− 1 h b n�n:�Lg�U�fD�hMgB��

E��î�k���Woo on kjc_� o� kjc_�Y��B; 0 kJQ�Won¶KL�H��
��]n��B; 1, 2, . . . , q kJDf�å�n 2 dnFaDZ�Kn¤ÙóÈLwS��

• �toggle i� � i jînWon¶KL	�� (on j� o� k�o� j� on kj�)�

• �query a b� � êÕKâ¿¯·ü@wL�B; 0 K�]nB¹~gkJDf�¿¯·üLW�4
a K�W�4 b ~gpLgM_B�n��
�å�_Oj��

@wn_�k� query kTH��

Input

1 Lîo 2 �ntp n h q �+� (1 ≤ n, q ≤ 300 000)�S��o]�^��Won�ph¤ÙóÈn
�p�hY�

2 LîoWon��¶K�hYwU n n�W� s �+��i jînWoL on nhM si o `1' gB

��o� nhM si o `0' gB��

�O q Lo¤ÙóÈ�hY�S��nFa i Lîo�B; i kwS�¤ÙóÈ�hY�

• �toggle i� (1 ≤ i ≤ n) � i jînWon¶KL	���

• �query a b� (1 ≤ a < b ≤ n+ 1) � ]nB¹~gkJDf�¿¯·üLW�4 a K�W�4 b ~
gpLgM_B�n���B���

¤ÙóÈnFa�jOh� 1 �o query gB��

Output

� query n¤ÙóÈkþWf�êOkþY�TH�hY 1 �ntp�ú�[��

Scoring

Subtask 1 (points: 20)

n ≤ 100, q ≤ 100.

Subtask 2 (points: 20)

Yyfn¤ÙóÈ �query a b� kJDf�b− a = 1 gB��

Subtask 3 (points: 20)

Yyfn¤ÙóÈ �toggle i� kJDf�i jînWoL on kj��
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Subtask 4 (points: 20)

Yyfn¤ÙóÈ query LwSc_�g�Yyfn¤ÙóÈ toggle LwS��

Subtask 5 (points: 20)

ý n6�ojD�

Example

input output

5 7

11011

query 1 2

query 1 2

query 1 6

query 3 4

toggle 3

query 3 4

query 1 6

1

2

0

0

1

2

Note

µó×ëkJDfoå�n�Fkj��

B; ]�~gnWon¶K ¤ÙóÈ TH

1 11011

query 1 2 B; 0 K�B; 1
2 11011

query 1 2 B; 0 K�B; 2
3 11011

query 1 6 jW

4 11011

query 3 4 jW

5 11011

toggle 3

6 11111

query 3 4 B; 5 K�B; 6
7 11111

query 1 6 B; 5 K�B; 7
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