









































































































Thestreet Counting Combinatorics Probability

I ffnmm
n

an

Productrull suppose a counting task can be broken into a sequence of route

There are n ways to complete the firsttask no ways to complete thesecond

so in total there are h h ways

Ex 26 letters followed ly integer I 100 X 100
How many items can be labelled this 49g 28 T100 Ways

Answer 26 100 2600

Et A 4 4 16 different postures

O

D

4 Mr

Ecton If task can be broken into K tasks with

hi hi ha ways to complete each of
them then

the total number of Kays is n he My

Ex licence plates

N LIL NNN 10 backgrounds

AWP
XIR
26 104.10

E A 39 9ms

13 30 as
f A B one to one

later

Hownosydifferent l l
man from A to B PIG

I

n h it th men m n



Ey S finite set Pls power set pls 21st

Binary representation

S ha a an
V a 1 1 00 0 Intotal there are
s t

m n 1st
Y 9,19 2 Git strings

V 4 as 9 9,1
V A 0000101 0 01

1010 it so

1111 t 2421 21410 13

Produtofsete A xA x An
Aix Aul tail tail IA

same E

Ff
50proets
aments 25kg
50 25 75 projects

If a conting task can be completed either by n uggs or by U2

wags and none of them are the same then there are hith wags

to complete the task

Generalization to n he no tasks which are independent

yields hath t tha ways to complete the task

IA VA u u An lait Aal

Aint p it

Ey Password G 8 characters both numbers letters lowercase

thou may pass
words

P PotPatPs 26 letters
10 nubs

36 Po 36626 10

far 119 Egg ones letters

p g
as nukes



I D Y S 6 B Psinelmeion extension

Subtractivirull If task I can be completed in n Kass task 2

in h Kays teen the total number of completing the task is n the

minus the number of common bags

IA.UA lAiltlAil IAinAil
A P A

AAAL
Ey the may bit strings with f digits

Which begin eitherv41 or end with 00

I v u v u v88
A I FELT 27 160

An't iggy

Ai Egri
so

The Division rule

B
DY g A

aniline
O Qc DOO B

on 4
chairs D

O

4 s Ein a

4 6 due to cycle symmetry

There are f ways to complete the task with h class such that

for every way
there are d equivalent ways

Triediasrand Ex Find a bit string without ansegative Is

1010010

I
start



013,1 0 I

0 b b o 00 01 10

11 I
I 00

off I44,4
000 001 010 101

É
Themsenteepinand

If Keke there are kit objects plaudIntywoofesetttenst
one box contains two or more objects

Prout Assure False each box hes at most one element Then the

total number of elements will be
at most 4 which is a contradiction

m n

m n cannot be 1 I by pigeonhole principlef A B

A E
E n

Generalizedprganheleprinciple a
If N objects are placed into 4

boxes then there is at least one that contains 141
Pet Assume false The total number of objects is less than

K TE 1 CYCLE D D N

which is a contrachstin we have N objects

Ex NXX Nxx XXXX X 9 19
Treon N 1 9

25 106 phones Howmay ama codes do we need



N xx XXXX 9.106

q
to need at least 1257 3 area codes

306 100

Ey Show that among htt positive integers not exceeding 2h there

must be an integer that
divides one oftheother integers

n 3 2 3,9 5
4 4 3 7 G 4,5

let a ant integers E 2h 9 2kg K 70 integers

9 FZ9 5 K o

n 3 24 0
9 t

q odd integers 224
1 3,5 491 anti

But there are only h odd integers E 2h so ly the pigeonhole principle

at least two g's are thesame

then a asking
9 9 q

d a ing
so it ki f k q a

it Kiki 9 19

Anleinebaric 6.3 6.6

45jhfcxylaslj.gg yl cu x g
4 0 S

y
y Ing xts 1 x t xy t y

Hy Cxtyllaglixey 1 x 3x'y 3xg 1y

6 In how my legs he can draw

7 balls cent of 3

8 dares



o s

Gsi
Eggett

x ng

draw Cg's and n n x's
draw the reaming

In K xn choose

y
n.mn

1ijft m far

1 xity x y Hits x l xs's

Em h why
Proof substitution

o integers ha I t I
i at trim

Mtn
I 3 3 1 11 E

I n t y
s a 1

I 5 10 10 5 I 7 6 1
ty

6 15 20 15 6 I
tetrahedra

is iita 1 1 8 28 56 70 56 28 8 1

3i
4 seating on the front row Q1 In howhay ways we candothat

4 peumbchan



21.20.19 18 number of permutations of 4 people out of 21

Det A permutation is a set of distinct objects in ordered pattern

r permutation is a permutation of r objects stray approximation

21 20 2 1 21 n Vian g 84g
enka EExt Sabc

cab and af
be a

bac
a f f
cba

Pln r r permutation of n objects

Plan nah it G rtl f
oh i

Ex AIGDEEGH

QI How many permutations
contain string ABC

X DE FAH G permutations of six elements

61 720
distinguishable objects Combinations

I I I I I 6 beads
color 7 out of 6

5 15 row of 6 E f
3out of 6

It r combination is a set of unordered r elements

Y Cnr Cnr or r combinations out of n
elements

n choose v










