
UHFDS
without replacement # of choices reduces each time
with replacement

"

putting things back before redrawing
" → two trials can have

the same outcome .

First Rule of Counting arrangement made by succession of distinct •↳€??ychoices
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2nd Rule of Counting don't care about
"

order
"

of final - -
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Think about using when we're picking out of a set ¥°o€E7Y
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T ¥.2nd rule : basically executing 1st rule, then realizing that 1st or

some of these arrangements are actually the
choice and I

choice 3rd& same thing I,
⑥

0 choice
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UHFDS Super versatile, sometimes

Balls t Bins Method ( aka Stars r Bars) tricky to identify

putting indistinguishable items into distinct
"bins"

think about it as counting bitstnhgs with a set number of ones

001001 O or 0001001 or l l 00 000

bin l bin Z bin 3

how to count this ?
K objects, n bins ( n-l dividers)

- -
- -
- - . . .

- -

← create (h- l) t k slots for objects t dividers

then pick which K slots will be for

the objects → (th
- t)



EDOOV�DQG�ELQV���������������
DND�VWDUV�DQG�EDUV�
Q� �ELQV��N� �REMHFWV��LQ�WKH�DERYH�IRUPXOD�
XVHG�ZKHQ�REMHFWV��EDOOV��DUH�LQGLVWLQJXLVKDEOH�EXW�ELQV�DUH�
GLVWLQJXLVKDEOH��
WKH�ELQV�PLJKW�VRPHWLPHV�QRW�EH�ELQV�EXW�³ERXQGDULHV´���
Ɣ KRZ�PDQ\����OHQJWK�ELWVWULQJV�DUH�WKHUH�ZLWK�H[DFWO\���RQHV"�
WKLQN�RI�GLVWULEXWLQJ�WKH�QLQH��V�DURXQG�WKH�IL[HG��V�ĺ�
BB���BB���BB���BB����EDOOV����ELQV�

Ɣ DUUDQJH�$%&'()�VW�&�LV�OHIW�RI�(��GRHVQ¶W�QHHG�WR�EH�
LPPHGLDWH�OHIW�"�FRQVLGHU�&�DQG�(�WR�EH�IL[HG�³SRVWV´�DQG�
DUUDQJH�RWKHU�OHWWHUV�DURXQG�WKHP�ĺ�
BBB�&�BBB�(�BBB����EDOOV����ELQV�
ż WKHUH¶V�DOVR�OLNH�D�IHZ�RWKHU�ZD\V�WR�GR�WKLV�SUREOHP

Ɣ DGGLWLRQ�GLVWULEXWLRQ�SUREOHPV²�ILQGLQJ���SRVLWLYH�QXPEHUV�
WKDW�DGG�XS�WR����WKDW�NLQGD�VWXII

WEK�,�GRQ¶W�OLNH�FDOOLQJ�WKLV�EDOOV�	�ELQV�EF�WKHUH�DUH�VRPH�
VFHQDULRV�ZKHUH�WKHUH�DUH�OLWHUDO�EDOOV�DQG�ELQV�EXW�\RX�GRQ¶W�
XVH�WKLV��VXFK�DV�
Ɣ FRORUHG�EDOOV��QXPEHUHG�EDOOV� �WKH\�DUH�GLVWLQJXLVKDEOH�ĺ�
�VW�UXOH�RI�FRXQWLQJ

Ɣ HDFK�ELQ�FDQ�KDYH�RQO\���EDOO�ĺ��VW�UXOH�RI�FRXQWLQJ��QXPEHU�
RI�DYDLODEOH�ELQV�JRHV�GRZQ�HDFK�WLPH

ILUVW�UXOH�RI�FRXQWLQJ
XVHG�ZKHQ�PDNLQJ�D�VXFFHVVLRQ�RI�
FKRLFHV��FKRLFHV�GR�QRW�KDYH�WR�
QHFHVVDULO\�EH�LQGHSHQGHQW���JRRG�WR�XVH�
ZKHQ�RUGHU�PDWWHUV��

VHFRQG�UXOH�RI�FRXQWLQJ
WKH�FRQFHSW�LV�XVHG�WR�JHW�ULG�RI�GXSOLFDWH�
FRQILJXUDWLRQV�WKDW�VKRXOG�FRXQW�DV�WKH�
VDPH�WKLQJ��
Ɣ KRZ�PDQ\�ZD\V�WR�DUUDQJH�OHWWHUV�LQ�
%$1$1$"�VWDUW�ZLWK�����WKHQ�QHHG�WR�
GLYLGH�E\��������WR�WDNH�FDUH�RI�WKH�IDFW�
WKDW�UHDUUDQJLQJ�WKH�$V�DQG�1V�
DPRQJVW�HDFK�RWKHU�VWLOO�JLYHV�WKH�
VDPH�FRQILJXUDWLRQ

reproduced from aishani’s sp20 csm slides.

if you're choosing items
out of disjoint sets ( eg
one hat

, one shoe . . - )

thy 1st rule of counting .

*
*

↳ AND we're picking from same pool of choices

each time eg out of one bag of
10 marbles , picking 3
Where RGB =/ GBR

is 10 . 9 . g choices .

* remember not to strictly equate-

a counting method with a situation
(eg sampling w/o replacement , order
matters, etc) since it really depends on
a case-by - case basis .

better to just get familiar with a good
few situations to build intuition

"



UDQGRP�VWUDWHJLHV�
�WKHUH�DUH�PDQ\�ZD\V�WR�VROYH�D�ORW�RI�WKHVH�SUREOHPV��WKLV�LV�MXVW�ZKDW�,�XVH��
KRZ�WR�SXW�SHRSOH�LQWR�HYHQ�JURXSV��LH�SDLUV��WULSOHWV��HWF��
Q� �QXPEHU�RI�WRWDO�SHRSOH��[� �QXPEHU�RI�JURXSV��
S� �QXP�SHRSOH�LQ�HDFK�JURXS��

IRUPXOD�

LH�ILUVW�SLFNLQJ�S�SHRSOH�IRU��VW�JURXS��WKHQ�SLFNLQJ�S�RXW�RI�ZKR�LV�OHIW��DQG�
VR�RQ��WKHQ�GLY�E\�[��EF�RQH�FDQ�UHDUUDQJH�WKH�RUGHU�LQ�ZKLFK�JURXSV�DUH�
SLFNHG��
FRXQWLQJ�³HTXDOO\�OLNHO\´�HYHQWV��E\�V\PPHWU\�
LI�RQH�HYHQW�FDQ�HDVLO\�EH�WXUQHG�LQWR�DQRWKHU�HYHQW��WKHQ�WKH\�DUH�HTXDOO\�
OLNHO\��
FRXQW�WKH�QXPEHU�RI���OHQJWK�ELWVWULQJV�ZLWK�PRUH�]HURHV�WKDQ�RQHV��VR�WKLV�
LV�HTXDO�WR�WKH���RI�OHQ���ELWVWULQJV�ZLWK�PRUH�RQHV�WKDQ�]HURHV��EHFDXVH�
\RX�FDQ�JR�IURP�RQH�VHW�WR�WKH�RWKHU�E\�VZLWFKLQJ�WKH����V��VR�WKHUH�DUH�
HTXDO�DPRXQWV�RI�HDFK��
Ɣ ELWVWULQJV�FDQ�JHQHUDOO\�EH�GLYLGHG�LQWR���FDWHJRULHV�
ż ����HTXDO�QXPEHU�RI��V�	��V��WKLV�LV�HPSW\�LI�RGG�OHQJWK�ELWVWULQJ
ż ����PRUH��V�WKDQ��V
ż ����PRUH��V�WKDQ��V

AA�ODVW���FDWHJRULHV�ZLOO�EH�RI�HTXDO�VL]H�
VR�WR�VROYH�WKH�SUREOHP�Z�WKH���OHQJWK�ELWVWULQJ«

VXEWUDFW�WKH�QXPEHU�RI�FDWHJRU\���VWULQJV��WKHQ�GLYLGH�E\��

SXWWLQJ�WKLQJV�LQ�D�FLUFOH
EDVLFDOO\�MXVW�FRXQW�WKH�FRQILJXUDWLRQV�DV�LI�WKH\�ZHUHQ¶W�LQ�D�
FLUFOH��WKHQ�GLYLGH�E\�WKH�QXPEHU�RI�REMHFWV��LH�WKH�QXPEHU�RI�
WLPHV�\RX�FDQ�URWDWH�WKH�FLUFOH�DQG�KDYH�LW�VWLOO�EH�WHFKQLFDOO\�WKH�
VDPH�DUUDQJHPHQW�
RUGHU�GRHV�Q¶W��PDWWHU
VR�LQWXLWLYHO\��\RX�VKRXOG�NHHS�WKHVH�LQ�PLQG�
Ɣ LI�RUGHU�GRHV�PDWWHU��WKHUH�DUH�PRUH�SRVVLEOH�FRQILJXUDWLRQV��VPDOOHU�
SUREDELOLW\�RI�HDFK�KDSSHQLQJ

Ɣ LI�RUGHU�GRHVQ¶W�PDWWHU��WKHUH�DUH�IHZHU�FRQILJXUDWLRQV��JUHDWHU�SUREDELOLW\�
RI�HDFK�KDSSHQLQJ

Ɣ LI�\RX�DUH�FRXQWLQJ�WKH�HYHQW�VSDFH�DQG�VDPSOH�VSDFH�VHSDUDWHO\��\RX�
FDQ�FDOFXODWH�SUREDELOLW\�E\�HLWKHU�FRQVLGHULQJ�RUGHU�WR�PDWWHU�RU�QRW��DV�
ORQJ�DV�\RX�DUH�FRQVLVWHQW�EHWZHHQ�QXPHUDWRU�GHQRPLQDWRU

DQRWKHU�WHFKQLTXH�WR�ILQG�SUREDELOLW\�LV�WR�MXVW�PXOWLSO\�WKH�SUREDELOLWLHV�RI�
LQGLYLGXDO�HYHQWV��EH�FDUHIXO�RI�LQ�GHSHQGHQFH��DQG�DFFRXQW�IRU�RUGHU�ODWHU�
RQ�

reproduced from aishani’s sp20 csm slides.

probability .
(F) ("7) (n

-

pm) .. . (P )=P
n?

T not in scope for mtI
I

> bijection between these 2 sets




