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1.1 $�
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1. $�eé∀ a, b ∈ Aka ∗ b ∈ A§K¡A3∗eäkµµµ444555"

2. $�eé∀ a, b, c ∈ Ak((a ∗ b) ∗ c) = (a ∗ (b ∗ c))§K¡A3∗e÷v(((ÜÜÜ
ÆÆÆ"

3. $�eé∀ a, b ∈ Aka ∗ b = b ∗ a§K¡A3∗e÷v������ÆÆÆ"

4. e�S¥��§eé∀ a ∈ Ska ∗ e = e ∗ a = aK¡e�∗�üüü   ���"

5. a,b�S¥��§ea ∗ b = b ∗ a = eK¡b´3∗ea�___���(��a−1)"

6. $�eé∀ a, b, c ∈ A�a ∗ b = a ∗ c�kb = c§K¡A3∗e÷v������ÆÆÆ

1.2 +

�G´��äk��$����8Ü§e÷v

1. $�÷vµ45

2. $�÷v(ÜÆ

3. ü �áu8Ü

4. 8Ü¥?����_�áu8Ü

K�¡G�+"��1.1"

+G¥���êP�|G|§¡�G����§dd©�kkk���+++�ÃÃÃ���+++"

1.2.1 ��

�σ´��l8Ü1, 2, · · · , n�g����N�§K�¡σ�������§/Xµ

σ =

(
1 2 3 · · · n

a1 a2 a3 · · · an

)
(10)

Ù¥a´��ü�§
Ù¥?¿��
(
i
ai

)
Ñ´Õá�N�"
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d¤k��¤�¤�8ÜP�Sn§w,��n!§ØJuy§Sn´��+§

¡��n�ééé¡¡¡+++"
������+++´é¡+�f+39§Ù¥¤k��Ñ´�«��"

Ù¥�)
ü � (
1 2 3 · · · n

1 2 3 · · · n

)
?¿�«��k��_�(

1 2 3 · · · n

a1 a2 a3 · · · an

)−1

=

(
a1 a2 a3 · · · an

1 2 3 · · · n

)

���±�¦{§X
(
a
b

)
∗
(
b
c

)
=
(
a
c

)
"Ï���k��_�§¤±ea,b,c�

?¿��§a ∗ b = a ∗ c§Ka−1a ∗ b = a−1a ∗ c�b = c"l
d¦{÷v��Æ"

1.2.2 burnsideÚn

½Âµ

1. kØÄ��aµ�½��+G¥§éun�8ÜX§k ∈ [1, n]§¦kØC(=

1k����
(
k
k

)
)����N§��Zk(N´uy§Zk´G���f+)"

2. �daµ�½�^38ÜXþ���+G§e�3,��gr��kC��

�l§K¡k�láÓ���da§k¤á�daP�Ek"

dd��§3)û¢S¯K�§Ï~´�Ñ
��+§I�¦Ñ3�½8

ÜX¥�da�ê8§5¿�kØÄ��a��´¦�§�±ò�daê^Ù¦

�±¦��þ¤L«"

½nµ∀k ∈ [1, n]k|Ek| ∗ |Zk| = |G|"
ùp{ü`²�eµ�Ek = a1, a2, · · · , an§-tj�?¿��G¥�òkN

��aj���§du�����ÆÚµ45§Ktj ∗ Zk�±QØ­E½Ø¢
¦�L«¤k1k �aj�ü�"éj¦Ú§=��±þ½n§Ó��±uy

ei, j ∈ EkK|Zi| = |Zj|"

39�H´G�f8§e3G�$�e§H´��+§K¡H�G�fff+++
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-l�8ÜX�daêþ§
∑n

k=1 |Zk| =
∑l

k=1

∑|Ek|
i=1 Zai =

∑l
k=1 |G| = l|G|§

=���burnsideÚÚÚnnnµ�¤k�U�¹8ÜX§��+G§éuz���g ∈
G§-Xg�g��� �ØC���8Ü40§K�da�êþ

l =
1

|G|
∑
|Xg| (11)

2 AÏ�¹©Û

ÚóÜ©¤`�^̂̂===Ú���òòò§�´burnsideÚn�AÏ�¹§3däN?

Ø�eÙí��A^"

2.1 ^=

uyù´burnsideÚn��«AÏ�¹µéu^=ö�§XJ^=��ü

 §�����

σ =

(
1 2 · · · n− 1 n

2 3 · · · n 1

)
òd��g¦k-1g§�Ò�éA�^=k�§ò����(

1 2 3 · · · n

1 + k 2 + k 3 + k · · · n+ k

)
(12)

ùp�½n+ 1 = 1, n+ 2 = 2, · · · , n+ k = k"

ù�Ò/¤
����n���+"

p___lya½½½nnnµ�G�én�é����+§z�é��^m«ôÚ/§KØ

Ó�Yê�µ

l =
1

|G|
∗ (mc(g1) +mc(g2) + · · ·+mc(g|G|)) (13)

c(gi)�gi�Ì�!ê"

p_lya½n�±)ûù
¯K"

¯K¤�¦��Yl�
1

n
∗
∑n

k=1 Xσk§σk�Ò´^=
k�§
Xσk==Lk�

����gC§dÎ=�Ø��ÙØÄ��´Ì�!�(n,k)�ê�"¤±�

40
∑

g∈G Xg =
∑n

k=1 |Zk|=oØÄ��ê
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ne5�l = 1
n
∗ (
∑n

i=1 f [(n, i)])§Ù¥f[i]�4í�Ñ��Y§Xp_lya/Ú¯K

¥f [i] = mi§dúª4aqup_lya½n"

UY`zdªf§�±qÞ(n,i)�¹§nS0(mod (n,i))§¤±qÞn¤

kÏfk§(n, i) = k�¦ 
nS0(mod k)

iS0(mod k)

(
n

k
,
i

k
) = 1

*	^�nwå5§(ÜêØ�£§�±uy÷v�¦�i�ÐÒ´

kφ(n
k
)�§¤±�ª�úª�±���µ

l =
1

n
∗

∑
nS0(mod k)

f [k] ∗ φ(
n

k
) (14)

¢Sþ§3Ø
)burnsideÚp_lya��±ù�n)µéu����n��§

O��¬3z�� �þO�ù���g§�Y´
f [n]

n
§��U3ØÓ �ò

�äm5¤/¤�ê��Ó§d=u)3��3Ì�!��¹e"eÌ�!�

Ý�k§Käm�=¬kk«ØÓ�ê�§¤±�òÌ�!�Ý�k��¹\þ

�"

qÞ¤kn�Ïf��Ì�!�Ýk§Ì�!��kKk
n

k
gÌ�"�¤óª

(����g��k�4í§�Ò´òkE�
n

k
H¦Ù��n�«aê"b��

�k�ê��áÌ�!Ò´k(=Ø´�á�Ì�E�
¤§�¡ò?nù�«�

¹)§@oÙ�Yê�
f [k]

k
",
w,,
Ü©õ�
�
§�Ò´�c)Ò¥

¤J§Xµ3O�Ì�!�6�G�§�Y¥�½¬�¹Ì�!�1,2,3�G§@

o�±3�Ì�!�3�G�YN½K§§~�
f [3]

6
"I�¦^N½½ö#'¿

d¼êO�§�
n

k
=pc11 p

c2
2 · · · pctt §�±í�Ñf[k]�Xê�

∑
di<=ci

(−1)c1−d1+c2−d2+···+cn−dn p
d1
1 p

d2
2 · · · pdtt
n

c[*	uyÙ¢þãúª¤L��Ò´
φ(n

k
)

n
§�ª����Y�Ð´�cí

Ñ�úª"

¯¢þd�{��þÚp_lya½ní��Ó"
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2.2 �ò

Ón�±�Ñ�=ö����§=(
1 2 3 · · · n

n n− 1 n− 2 · · · 1

)
(15)

Ù_�=�ü �(��ê��=êiØC)"

Ó�§�±n)�=��AÏ�¹µéu�n�ó§Ï~5`z�GÑ�O

�
TÐüg"��G�£©G����Ó¯¢þ�O�
�g§\þ£©G

��¹=�§Ù¢Ò´r��
n

2
, nS0(mod 2)

n+ 1

2
, nS1(mod 2)

�áó�ò�,�>C���n�ê�"dun�Ûê�3���1
n+ 1

2
�¥g

C��gC§¤±ÛóÑk
�É"

¤±�±�Ñúªµ

l =
1

2
∗ (f [n] + f [

n+ odd(n)

2
]) (16)

ùp6½odd(n)��äÛó�¼ê§Ûê�1§óê�0"

2.3 �ò+^=

d�¹ò¬3±e�äN¯K¥©Û"

3 ¢~

3.1 Codeforces93D Flags

K¿£ã

�½�G��n�ê�§^o«ôÚ£x�ùç¤/"�¦�� �ôÚ

ØÓ§x�!ùçØU��§�Ø�3ëYç!ù!x¤/¤�n�|"�=

��Ó�ê���Ó�«§Î¯�Ý3l�r�m�ê�kõ�«§��ÑÑ"

1 <= l <= r <= 109
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�{©Û

Äk�±rdK=z�¦�Ý31�n�mê��«aê"d¯K�±^4

í)û§Ï��)ûØ�3ëYç!ù!xn�|§¤±���P¹�Cü�

�ôÚ§l
�±�¤=£§4í�±¦^Ý
¦{?1`z"�â2.2�o(§

I��Ä£©G�¹"�±uy§Ûê�óê�¹k¤�É"

�K��AÏ§w,�±uy�n�óê��¥mü�ôÚ�Ó§�ØÎÜ

��¹"¤±óê��Y�
f [n]

2
§Ûê��Y�

f [n] + f [n+1
2

]

2
§�ª�Ü=z�

�Ý31�n�mØ�=ê��«aê"

3.2 Spoj large

K¿£ã

t|êâµ�Ü�S�Xn�<§<�<�m��Ä5Oþ��É§�¦Ø

Uk�Lm�å)ëY�X"�S�±^=§Î¯ü� �Y«aê§��Ñ

Ñ"1 <= n,m, t <= 1000

�{©Û

�Äd^=�.§Ù��+��n§Ï�/£ãe5Ò´©O�=1, 2, 3, · · · , n�"
k�ÄØ\^=ö���¹§6��À�SÄ���§�±P¹G�g[i]L«�

�i�S��i�I)�Yê§´uy�±Ü©Ú`z=£"

e¡\þ��5�§Ä����ØU�Lm�å)�ë"�â®²�Ð

�g[i]§ùp�±æ^N½{§\±4í����ªê�f[i]§L«3����i!

ØUkm�å)ëY���Yê"�e5�±�Ä^=3Ù¥��^
§|

^2.1í��úª§qÞn�Ïfk dý?n�ê|f�ÚOÑ�Y"

3.3 \r-gMKring

K¿£ã

{zK¿µ¦��n��G01G§Ù�¹�½��k�iÎGs�êþ§��

ÑÑ"1 <= k <= n <= 109, k <= 30
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�{©Û

�ÄdKÚþK�«O§�½�GØ2k�5@ok5Æ§�U3)ûù

�¯K����
æ�"

�±��Ù�{§�¬uy¦f[i]�Ø�ØP¹1��G�§ù�±|

^kmp�����±�Ñ=£",
\þ��5��§¯KC��\E,§X

J2æ^N½�U¬�O��5é�æ�§¤±I,8¿»"éu��)§�

Ä3�
m�§XJØ�3iÎGsK7,¬kµê�Ä´s,�M§ê�"

´s,cM"�ÄþK§uy�Iê��!c�©��å)�ê�uk+1=�§

¿�éu?¿ù����¹§¥mn-k-1�� ��Sü�Yêþ�Ó"

�Ä�K§¿Ø÷v±þ5�§��±k2ý?nÑ����boolê|pP

¹s�z��M�cM©�å5´Ä/¤s§éu¤k�U�c�M©��¹Ñ

���g4í"du�UÑy,�M´,���M�cMù«�¹§��­E

O�¤±I�­"G��±P��M�ÝT�a§cM�ÝT�b"^®k�pê

|�±ÚO���/¤s��Yê§�±^Ý
¦{¯��¢y"

�d§�K®²Ä�)û
"�´EI\þ^=úª±�Ñ�Y"�Ä^

=�A�§�±5¿���­��[!§=�Ïf�Ýl < k��?n§�Ä�

�c¤`f [k]3úª(5)¥�¿Â§3O��¤�f[l]��Y´òl­E�
n

l
H��

Yê§�Ä�k <= n§¤±�±@�´r��l�iÎG­�
v
õH",


iÎGs�±��)3p¡§ùÒ´��²;�iÎGÌ�!¯K"|^®²�

Ð�kmp����§�±3A�ifS)ûd[!"

3.4 UY\r

\r��

1. \þ�=ö�"

2. U�õG¯Kµ�½õ�G§��n��ØU�¹?¿��iÎG"
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)û�Y

1. K8XJ/¤
�=Ú^=�(Ü§Ò¬Ñy�
E,��¹"Ù¢�Ð

��{�´�Ñ¤k�U���§32.1¥�n ���9Ùúª"3n)�

=�§�±n)��=�2^=�kn«��§ù�3äNö�å5��

E,§ØXXúu�§r�=�3^=w�´�g�=§�duÛó5�

¯K�)
ü«�¹§Xµ (
1 2 3 4 5

2 1 5 4 3

)

�±w�±4�¥%��=§3ù�Ûê�¹en«���´©O±n��

��¥%��="e�´U/¤ØÄ��§K��'u¥%��é¡§

n«��Ù
n+ 1

2
���þû½
,	���§�Yê�n ∗ f [

n+ 1

2
]§2\

þ^=Ü©�ªØ±|G|=2n=�"

�óê�Xµ (
1 2 3 4

2 1 4 3

)(
1 2 3 4

3 2 1 4

)

Ñyü«�¹§Ù��±ü��m�¶�=§n�ü��m¶¥üüÓ�§

Xþ¡~f¥Q�±±12m�¶§q�l34m�=§¤±k
n

2
«�="=

IÙ¥��§
n

2
���=�û½,	���"2ö§�±±���¶§Ó

��m¶�n�uyk
n

2
«�=§Ù¥z«��Ñ�dü� ��=§X

~f¥�±±2½4�¶§¤±�d
n

2
+ 1���(Ï��¹
ü�¶)â�û

½��G"�Yê´
n

2
∗(f [

n

2
]+f [

n

2
+1])§\þ^=Ø±2n���ª�Y"

�u4íÜ©Ú\rc��Ø�§G�Ø�?U§�,P¹a�bL«�M

�cM"^=Ú�òö�©m?n§du�òö�UC
^=�©��

ª§¤±IUC©�5K§?U��boolê|p��=��¤dK"

�u�K¤`�l < k�[!¯K§�òö��´Ó�?n"dudÜ©�

�Ç�oE,ÝÃ'§¤±�±¦^?¿�{�ä´Ä�3��l�G�

ò��¹k§¢yå5�´Ñ'^=(J�
"

dKE,Ué�t�)û"
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2. üG�õG§éw,4í�c�MÜ©�Irkmp�{U�acgÄÅ=

�"Ï��UÑyÏf�Ýl�u,
G�Ýki§¤±�±uyéuz�Ï

f�ÝlÑ�­#�ïgÄÅ"

ùpJø�«{ü�)û�Yµéuz�iÎG§aqu�K§XJ�3

����l�GCXki��ÝKòd��ki�Gv��Ýl§L«ØUÑyù

��iÎG"

4 o(

3¿m¥�U¬��éõkaq^��K8§é�U¬4<aúJ±\Ã§

$��U¬k
%É
Ju)û§�´��rºÐ�����§9úª���

z�êi���¿Â§NõwqéJ�K83g��åþ¥�UÒHA
)
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