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 (Product Rule) If a task consists of n phases, and the ith phase can be carried
out in i ways, irrespective of how the previous phases are carried out, then the entire
task can be carried out in 1 2… n ways.



digit letter
digit letter

digit digit
(?digit, ?letter, ?digit, ?digit) ? any

reusable

digit = reusable {0,1,2,3,4,5,6,7,8,9}
#we can simply specify the size of the set
letter = reusable 26
count (?digit, ?letter, ?digit, ?digit)

nonreusable ?S
any available S

pos
any pos 

?pos, ?pos, ?pos, ?pos
?S:n S

n ?S:n

pos = nonreusable 16
count {?pos:4}

person chair

?person, ?chair



person, chair

person = nonreusable {a,b,c}
chair = nonreusable {1,2,3}
count {(?person, ?chair):3

person = nonreusable {a,b,c,d,e,f}
count {{?person:2}:3}

next
S

!person, ?person)
person !person 

next

?person

identical 
ordered 



gift = identical 5 person = ordered 3
kid = reusable 3 chair = nonreusable 3
count {(?gift, ?kid):5} count ((!person, ?chair):3)

?digit, ?digit, ?digit, ?letter
?pos

configuration
(Configuration) A configuration is a string obtained by replacing ?S and !S

with an element from S while obeying set and selection properties, e.g. elements
replacing ?S must be distinct if S is nonreusable, and elements replacing !S must be
chosen in some assumed order. 

?person
?person a, b b, a

a, b b, a  a b

overcounting 

?person



?pos
?pos

?pos

?person, ?chair, ?person, ?chair, ?person, ?chair a,
b, c

?person, ?chair, ?person,
?chair, ?person, ?chair

?person, ?chair

!person, ?chair

?person
!person, ?person

?person,
!person

?person, ?chair ?person

a b a c
a, b c, d a, b e, f



a, b

?kid ?gift

#at most 1 gift/kid #unlimited gifts/kid
kid = nonreusable 5    kid = reusable 5
gift = nonreusable {1,2,3} gift = nonreusable {1,2,3}
count {(?kid, ?gift):3} cout {(?kid, ?gift):3}



?S n !S n
#at most 1 gift/kid #unlimited gifts/kid
kid = nonreusable 5 kid = reusable 5
gift = ordered {1,2,3} gift = ordered {1,2,3}
count ((?kid, !gift):3) count ((?kid, !gift):3)

#at most 1 gift/kid #unlimited gifts/kid
kid = nonreusable 5 kid = reusable 5
count (?kid:3) count (?kid:3)

#identical gifts #identical gifts
#at most 1 gift/kid #unlimited gifts/kid
kid = nonreusable 5 kid = reusable 5
gift = identical 3 gift = identical 3
count {(?kid, ?gift):3} count {(?kid, ?gift):3}

gift 

#identical gifts #identical gifts
#at most 1 gift/kid #unlimited gifts/kid
kid = nonreusable 5 kid = reusable 5
count {?kid:3} count {?kid:3}
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rep distinct 

rep:



rep1 repk repi
rep:k ni  i=1…k 

rep:k i=1…k ni/i
C(n+k-1, k) n 1…k ni


