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�

�{{ ,( ,e ,5 ,1 ,'} -T
�v���
?+��#���� +#�
� )& y� F� B#��w� �� Q�.=�� )& yw ��.;M ��
! 4 X0� t�=A -N;���� +��#���� +#�
� "�T 8U

:�=��
:P��� -C!.I

:���.��� "�T �!�=M
Q.=�� �#��6� :P��w� -E�.���  

"#��� 8�� �#��6� :-�0#u�� -E�.���  
 +�.K%�� 8�� �#��6� :-u�#u�� -E�.���  

1� = P��w� -E�.��� �k�.I "�T
{ = -�0#u�� -E�.��� �k�.I "�T
( = -u�#u�� -E�.��� �k�.I "�T

-C!.I �eg = ( × { × 1� :�k�.M�� "�T
:-�0#^ -C!.I

+�.K%�� 8�� �#��6� �k�.I "�T "#��� 8�� �#��6� �k�.I "�T Q.=�� �#��6� �k�.I "�T
( { 1�

( × { × 1� = �k�.M�� "�T
-C!.I �eg =  

 -^S^ X%$�! -!�vAw� Q�.� )& Q.=A )����� )& ��$M +#�
E�� �0#U �,	 +��#���� +#�
� "�T 8U f1h 2#u��� F�  1
�{{ ,( ,e ,5 ,1 ,'} -T
�v��� )& #��#��6� 8�! B#���
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:� 6D ,I ����� 
� � LB;M-� +�%���� +!�D ����� ��

 ��% �� E :��� G�� v7�� #���� �� ��Mr� �n I = !A
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f(h 2#u�� �
 5� �b� ��.��� �!8�8 :� �
������ ���� �� ¦��� 	!�M8

 ��% +�«<�� �4 
$9
 �-� m~ ¦� �³.� ^� a��$8
 f�� �D ����� �B�.�
� ,�A ¡% � L/�% ReD��� �S ����� �

 I� × IJ × �A :�4��
f{h 2#u�� �

 E +-���� +�;<% ������� �� �;M�� �
a�8 m~ G�µ
��
������ ��<�4�

fzh 2#u�� �
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:FE! #�& �U F� {� ,{ ,( ,1} -T
�v��� .i#NT )& 
,
6�& B#��� -%A�� )& #LN& �U �&� H
;��� "��Tw� "�T 8U

���.;��#A ��I �,	  �
���.;��#A ���! 8� �,	  a

 f��.;��#A ���! 4h1 "#��� 8�� H#U �,	  n�
:�=��

��.;��#A ��I �,	  �
e = "#��� 8�� �#��6� �k�.I "�T  `  
e = +�.K%�� 8�� �#��6� �k�.I "�T  

e = +#d��� 8�� �#��6� �k�.I "�T  
e = Q
�w� 8�� �#��6� �k�.I "�T  

1({ = e × e × e × e = "��Tw� "�T  
��.;��#A ���! 8� �,	  a

e = "#��� 8�� �#��6� �k�.I "�T  `  
5 = +�.K%�� 8�� �#��6� �k�.I "�T  

1 = +#d��� 8�� �#��6� �k�.I "�T  
' = Q
�w� 8�� �#��6� �k�.I "�T  

1e = ' × 1 × 5 × e = "��Tw� "�T  
{ = ' × 1 × 5 × ' = "��Tw� "�T `  ���.& 5 PC$!  `  1 "#��� 8��  n�

:FE! #�& �U F� {� ,{ ,5 ,'} -T
�v��� .i#NT )& 
,
6�& B#��� -^S^ )& #LN& �U �&� H
;��� "��Tw� "�T 8U  5
���.;��#A ��I �,	  �  

���.;��#A ���! 8� �,	  a  
���.;��#A ���!� y".� "�%�� H#U �,	  n�  
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Factoriel of a Number  "�%�� a�.s&  fn�−'−(h
�� L0�% �b0�% ��B qr�� c" +
a��` +4�� l�� �bY�� ��a� �+d��j� :���«% �b- v��� f�!wx �D��� > K�1n ��a

:����� 	���I ���
�+�%���� +9���� I ,+'��'�� +9���� � ,+!-�'�� +9���� � ,l���� +9���� HB��� >

�> = I × � × � × > = ����� 	���I ���   
!> e����% �!�~ e��
� > ���0� I × � × � × > ��0�� \8�- l9<


��`�� �!Fx ��� : &!4 ' × 1 × 5 × ��� × f5 − Hh × f1 − Hh × f' − Hh × H = !H ,� L��9��
' = !g  

!f' − Hh × H = !H ::� [45

:f�=�� +�
M6 # Z=\
&h l���
!'{

!e !'1 n�  !'1
!�  a  !( �

:�=��
'1g = ' × 1 × 5 × e × ( = !(  �

' × 1 × 5 × ��� × z × � × � × 'g × '' × '1
' × 1 × 5 × … × z × � × �

*

*  = !'1
!�  a

' 51g = 'g × '' × '1 =   
:-&
E%&

 lv%���  -&ST  �&�p�I�
 '�g� -NI F� a�.s�E� Z4��
 l&#U H#���!.U 8�#%�� -MI�
A
 H�  .L/��  f'�1{−'z{gh
 P�	 � Z.�$U H
;! "�T a�.s&

: ZSu�� ,#& 7��
5 {1� �gg = !'g

 

*

*' × 1 × 5 × … × '' × '1 × '5 × 'e × '( × '{
' × 1 × 5 × e × ' × 1 × 5 × … × '' × '1  = !'{

!e !'1  n�

' �1g = 
e(z

'
'5 × 'e × '( × '{

' × 1 × 5 × e  =  

:f�=�� +�
M6 # Z=\
&h l���  e
!'e

!z !� n�  !'g
!�  a  !z �  
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�:�-�B �D :���j�<
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Permutations  �!"#$��� f"−'−(h
 +4�� 
� q��j8 �I � fa�!<�� +4�� R�S #�'� c" L;'9" �a����5� 
!�% � L*�Q«�� � �9b� �!8���� :�D ,R�S ,R�S 
!��'9�� c"

:+��� � ZS!�$M l9<
 �!8���� �_n �'� �I� � fa�!<��
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!�� �!8�8 	"� �x�.��� HY� �n �
�����
•  �!: �n /�!£�� 
� : �
���8 ���

 
�.�E� #ZN�&� t�#u��� ��k.E� #Z$k#0 F0#u��� # Z��k� 2�w� H
;! H� PET 8LN& -^S^ �#��6� "�.! �#Z$�#I 1g X�� �[�

?-^Su�� aSM�� �#��6� );�! -C!.I 8;A
:�=��

�.��� )�&� �#��64 -oE�p& -C!.I '�� ��k.�� lk#0 �#��64 -oE�p& -C!.I '�� ��k.�� �#��64 -oE�p& -C!.I 1g ��
M
 :
� -^Su�� aSM�� �#��6� #LA );�! F��� -oE�p��� �k�.M�� "�T  

�-C!.I { �eg = '� × '� × 1g

?|"
%I} -�EU Q.�� B��p�I#A #LN!
;M );�! F��� -oE�p& Q.�� 5 )& -0
;��� +#�E;�� "�T #&  (

�  ≤ : &!4 ,/�!£�� 
� : 
!% 
� fa��j9��� /�!£�� 
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 :� 
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Permutation Formula  �!"#$��� H
0#�

:�n f�� �D c"  �b.� f*�Q«� +d��j9�� �x�.��� 
� : �
���8 ���
: ≥  , +W Z : ,  &!4 RI +  − :S × … × R� − :S × RI − :S × : = #:

I = A#: G v��
 A =  ���.�
:��4

RI +  − :S × … × R� − :S × RI − :S × : = v#:  
I × � × � × … × Rv − :S
I × � × � × … × Rv − :S  × RI +  − :S × … × R� − :S × RI − :S × : =  

!:
!R  − :S =  

+W Z : , v  ,  : ≥ v  :  !:
!Rv − :S = v2H  �!"#$��� H
0#�
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M6 # Z=\
&h �! #� ���C& �U -��� ���� ,f'(−�h )!�3��� �
  II#I�  f�h

  IA#I�  f'gh
  @#I�  f''h
  I#I�  f'1h

  >#� + �#�  f'5h
  �#� − �#�  f'eh

   �#I�

 @#I�  f'(h
 +=;'��  

e��d��  HB�8  
$9
  +d��º  +�
�I  �$%  �+!�a��  +F.�  ��  #�r(�  a���Q�  E  �;I  �  ��£�  f'{h

?�!8���% ������
   

 +.$� +�
�I �$% �)�a�!<�� g`«�� )�D¦ >� ,¤��." @� ,:�gI )�D¦ � 7% a�!�Q5� �"�<� 
$9
  f'zh
?)�a�!<�� g`«8 +D¦� ¤�.d��� :�gM�� +D¦ a�!�Q� �.$9
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��8 �b.$9
 +d��º +�
�I �$%  f � h   
     

?^�ne�� :���� K�j�<8 Z �*~ ������� 

��8 �b.$9
 +d��º +�
�I �$%  fah   
     

:f�*� +�
M6 # Z=\
&h �! #� ���C& �U -��� ���� ,f1(−'�h )!�3��� �
  II¤I�  f'�h
  IA¤I�  f1gh

  @¤I�  f1'h
  I¤I�  f11h

  I�¤I�  f15h
  �¤@ + >¤@  f1eh

  �¤@

�¤@  f1(h
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��#$& �#L�0� �%A
 ?.KT ��w� )�$TS�� )�A )& -��p�� )�$TS�� �#��6� );�! -C!.I 8;A

:�=��
�#Z$T4 '' )& )!,
6���� )�$T4 ( )& H
;��� �!"#$��� "�T "#v!	 -������ F� a
EM���

!''
!{  = !''

!f( − ''h = (2''

z × � × � × 'g × '' =  
(( eeg =  

?P&.��� ��#� FNu�I� �,	 +��#�p�� "�T #& ,fzh 2#u��� F�  z

Combinations  ����
���  fn�−'−(h
y��L�M 2#u&

:�;I +�%a� 
� +-�$� +��92� 
!% 
� 
!���I a�!�Q� +!-���� +!%���� ���� ��a�
�:�8�a�9�� ¤��� c" ����£;� {
!<4 ,c�� ,�94� ,�9F�}

:cn +.$99�� );
����� �D
; R
!<4 , �9F�S ; Rc�� , �9F�S ; R�94� , �9F�S

; R
!<4 , �94�S ; Rc�� , �94�S ; R�9F� , �94�S
; R
!<4 , c��S ; R�94� , c��S ; R�9F� , c��S

�Rc�� , 
!<4S ; R�94� , 
!<4S ; R�9F� , 
!<4S
 
� q��j
 5 �94�� �9F� a�!�Q� :}" l�M.�E� �#$�T� H�" �;I +�%a�� 
!% 
� 
!���I ^� a�!�Q� �
�
 �a�9�� :� �9%�
 
!<4 ,�9F� �� c�� , �9F� �� �94� ,�9F� cn +.$99�� )�a�!�Q5� :�$8 +��F�� o_n c" c�����%� ��9F�� �94� a�!�Q�

�
!<4 ,c�� �� 
!<4 , �94� �� c�� , �94� ��
�-C��
M l9<
 )�a�!�Q5� o_n 
� a�!�Q� �D�

 �r.� : 
� +- v�$� +��92� 
� �na�!�Q� 
$9
 c���� ,�r.� a 
� �b.� �D +- v�$9�� +!�e2�� )���929�� ��2
~ �
�- ���.�
�vcH , dH

vn  e����% �� e��
� ����
��� �<F- 
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:f�=�� +�
M6 # Z=\
&h FE! #�& �U -��� ����

(2�

e2�  n�  (2z + 52z a  52� �
:�=��

!�
!( = !�

!f5 − �h = 52�  �
' × 1 × 5 × e × ( × { × z × �

' × 1 × 5 × e × (
I I I II

I I I I I  =   
{ × z × � =   

55{ =  
!z
!1 + !z

!e = !z
!f( − zh  + !z

!f5 − zh  = (2z + 52z  a
I

I!1 × 5 × e × ( × { × z
!1  + !e × ( × { × z

!e
I

I  =    
1 (1g + 1'g =   

1 z5g =   
!�
!�  = 

!�
!e
!�
!e

 = 
!�

!f( − �h
!�

!fe − �h
 = (2�

e2�  n�

I!� × �
!�I  =   

� =   

:f�=�� +�
M6 # Z=\
&h FE! #�& �U -��� ����  {
z2'g

{2�  n�  (2( + e2( a  e2z �  

R!� �#$�6�
 ,+!-��� ���- +�MB �= ��- �24 /���~ +%�¼ E '

�+.$9�� \8��.�� �`��
:F� -N;��� rM�
N��  

fD ,1h ,f� ,1h ,fD ,'h ,f� ,'h  
,fD ,eh ,f� ,eh ,fD ,5h ,f� ,5h  
fD ,{h ,f� ,{h ,fD ,(h ,f� ,(h  

# Z�#0 '1 = 1 × { y�  
 /�Ba� )��D ?� :���� /��© )��D > O!D E 1

 )��D � O!$�� 
� +!���1� +�
�M% �F� �:����
 ^���© 78�D �F<� +.$9�� 	���M�� ��� �� �� L��

?:���� /�Ba� f�D� :����
5{ = 'c{ × 1ce :�k�.M�� "�T  

2
E�� +#A#�	  �
|��#%M ��T}

�| 2 B} )T 9E�� ZSu& |B 2} Hw ,8L& l�M��� 8%0  '
�-oE�� -C!.I 1z  1

�"�%�� �#��64 �k�.I �  5
�-C!.I z({ = 1z × 1�  e

�
.o�K�� �#��64 -oE�� �k�.I { �ge = � × z({  (
|�� H� 2�#�}

-�EU 1e = { × e  '
{ ge� = { × { × { × 1�  1

{e = e × e × e  f � h  5
1e = 1 × 5 × e  fah  
e� = e × e × 5  fn�h  
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� K��a > a�!�Q� +!.d�� +!%��� �v��� �
�
  f1{h
    ?�L���I �> qr�� E :�D �*~ a�!�Q5�

:+!����� )5����� �4  f1zh
  �A = �#:  f � h   

     
  IA = � :  fah   

     
  I� = !:

!R�−:S  fn�h   
     

 �a���Q5� ����X �Q¥ ���� �= )�!Y�
��� f��� E ��!����� +��I �
a��� ���� a�!�Q� ���
 79��� @ 7% 
�  f1�h
�)�a�!�Q5� ¤�I ��� �`��

   
 E ���£;� �Q¬� ��8 � L�4�� �;I 3;= a�!�Q� +!-���� +!%��� ���� 
$9
 +�
�I �$% �;I � 7% 
�  f1�h

�K���� f�D� +�<�� f�D� f���M�� f�D
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$9
 +�
�I �$%  f5gh
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Combination Formula  ����
��� H
0#�
:H�� ,  ≤ H t�� )�$�
& H#=�=i H�"�T  ,H H#U �,	

:
� X�o0 ��
�� F� .i#N%�� )& H )�A )& 
�#�p���� .i#N%�� )&  )& #LN& �U -0 7
;��� ����
��� "�T
v2H

!  = vcH

!H
!  !f  − Hh = vcH

:+#/�S&
•  I = A¤: G v��
 A =  ���.�
•  I = :¤:

•  : = I¤:

•   −:¤: = v¤:

 
�FE�� B��" )�&��� #LN& +#����i 5 �#��6� H
��V���� �!.! �+#����i � �!
;�� -��" +#/�#=& >��	 F�
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f8L& .�� l�M.���h +#����i � )�A )& +#����i 5 �#��6� a
EM���
5c� = -^Su�� +#����[�� �#��64 -N;���� �k�.M�� "�T

 52�

!5  =  
{ × z × �
' × 1 × 5 =  

({ =  
�-oE�p& -C!.I ({ nA xSu�� +#����[�� �#��6� );�!

�FE�� B��" )�&��� #LN& +#����i e �#��6� a
EM���� -����i '1 >.6� -/�#=& F�  �
?RA�w� +#����[�� �#��6� );�! -N;�& -C!.I 8;A

( geg =' × 1 × 5 × e × ( × { × z = !z  f � h  e
�g = !� × � × 'g

!�  fah  
e1� = !� × � × 'g × '' × '1 × '5 × 'e

f' × 1 × 5 × e × ( × { × zh×!�   fn�h  
1e = 1 × 5 × e  (

 !5 × e × ( × { × z
!5  = !z

!5 = !z
!fe − zh = e2z  f � h  {

�eg =    
1eg = !( + !( = !(

!g + !(
!' = (2( + e2(  fah  

'g = !'g
!�  = 

!'g
!5
!�
!5

 fn�h  

 !'g
!(  = !'g

!f( − 'gh =  (2'g  z
5g 1eg = !( × { × z × � × � × 'g

!(  =

e�( = !'1
!e !�  = 

!'1
!fe − '1h

!e  = e2'1

!e  = ec'1  �
 (c1e × {c1g  �

!'e × '( × '{ × 'z × '� × '� × 1g
!{ × !'e  =  

!'� × 1g × 1' × 11 × 15 × 1e
!( × !'�  ×  

e1 (ge × 5� z{g =  
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