COMMON CowrmG CASES

FOUNDATIONS
1. TOTAL NUMBER OF ELEMENTS —
IN MULTIPLE DISJOINT SETS

|set 1| + |sek 2| + . + |set n]

Example.

There are §0 chips [salsa combinabons
ovailable at Trader Joe's. There are

2| chips [saka combinafons  available at
CVS- No brunds are shared. Therefore, Hhere
are §0+2I =101 chips [salsa combinations
available across both Trader Joe's and CVS.

e

2 . TOTAL NUMBER OF (SET 1 ELEMENT,
..., SET N ELEMENT) TUPLES

|set L| x |sek 2| ... x [set al

E){amp,e.

£ | have § shits and 3 skirts, there
ae §¥3:15 different shirt[skirt combes
| can choose.



3. TOTAL NUMBER OF ELEMENTS
IN MULTIPLE (MMKYBE OVERLAING) SETS

D lsekil =~ 2 Iseti Mserj| + 3 [seki Nsekj (et k| ..
i iyj,k é.“ fs:'pslt‘s

i € all sefs ij € op Pars *

Example-

i there are 20 tyes of bagels at Posh
Bage, 20 +ypes of bagels at House

of Bagels , and IS types of bagels which
both stores sell, then in total there are
20420 - 15 = 25 diffeent hypes of bagels acoss
e two aforementioned bagel Shops.

4. TOTAL NUMBER OF ENTITES
WITH AT LEAST ONE SOMETHING

fotal # total # of entities )
of enkities ) = (with ZERO somethings

EXample.

The number of length- 5 ABLD stings
with af least one A is 45-35.

5 TotAL NUMBER OF wAYS TO
ORDER N FELFMENTS

nt(n-Dx..x1=nl



PERMUTATIONS AND COMBINATIONS

TOTAL NVMBER OF WAYS TO
CHOOSE Kk FROM A SELECTION
OF N ELEMENTS, WHERE ...

6. ORDER MATTELS AND
THERE (S REPLACEMENT

nk

Example .
We can make 5° three- leter words
from the letters ABCDE.

7. ORDER MATTERS AND
THERE IS NO REPLACEMENT

n*()n Dx...x(p=letl)

(- Ic)‘ = Pl

Examp'e-

There are 7% 6% 5 *4 ways that
We Can anange 4 of 7 (different)
books into a pile.



§. ORDER DOESN'T MATTER AND
THERE |S REFLACEMENT

(Ju—nsl )!
1)1 k!

k+n-|
k

Example.

If a dovghnut store sells 6

WS of dovghmfls and yov want

to bwy 4, then (assummj ey ~
have ot least 4 of every dovghnot
in shook) there are (3) diffeent

bags of doughnuts you can end

vp with.

v

2. ORDER DOESNT MATER AND
THERE (S No REPLACEMENT

nx(n-1)x.. ¢£(n-k+l)
k!

nl

(k) k!

k

“This problem comes by many names - stars and stripes, balls and urns - it's
basically a question of how to distribute 2 objects (call them "balls") into k
categories (call them "urns"). We can think of it as follows.

Take n balls and k — | dividers. If a ball falls between two dividers, it goes
into the corresponding urn. If there's nothing between two dividers, then
there's nothing in the corresponding urn. Let's look at this with a concrete
example.

Twant to distribute 5 balls into 3 urns. As before, take 5 balls and 2 dividers.
Visually:

000]00

In this order, we'd have nothing in the first urn, three in the second urn and
two balls in the third un. The question then is how many way:
arrange these 5 balls and two dividers? Clearly:

G+3-11 _(7\ _ (7
s53-1)  \2) \s

can we

+ (k= 1)!
We have that there are w the n balls and k — 1 dividers (since
ENT
the balls aren't distinct from each other and the dividers aren't distinct from
+h-1 k-1
each other). Notice that this is equal to (" )= n W)




