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Last time Today Next time

=Pigeonhole Principle ° Finish Perm . & Comb
.

' Finish

Bin .
thin

.

< Permutations ¢ - examples

Combinations
- Balls - in - Bins

. Start Binomial Theorem

Announcements : see Schedule page & Piazza

• Midterm Exam : Wed Oct

25
6- 8pm

. Review Sessions

Sunday 1- 2:40PM Paula
3.  4:40 pm

Monday 6- 8pm Gold

Tuesday 6- 8pm Aslam

. Ah relevant lecture videos El notes will be posted



- Permutations r . Perm Pln ,r ) = # ordered subsets of r obj . from n

r

⇒r ) = n . ( m ) . . . ( n - RH ) -

=n!@
( n . r ) !

P(nm)=n@"

( ombniatis r
.

( anb ( In ,r ) = ( f ) = # Unordered subset

of r obj . from N .

Pln ,r)= C ( n ,r ) . Pcr ,r )

= C ( n ,r ) . r !

⇒

unrkmftn.net#



6 heavyExanplet 10 Package
y light

- Select 5 paakages to deliver

less = stem.=sY÷= 252

- select 3 heavy to deliver

3 light

( 63 ) . ( 43 ) = 80

9 9

pick heavy pick light



£9.20
How many bytes have exactly 3 1 's ?

. . .  .
.  . .  -

I pick ( choose ) positions for 3 1 's
.

( 193 ) = ( § )= 3,94=8124 = 56

�2� How many bytes have exactly 5 1 's ?

( ( 8. 5) = ( f ) = s§÷
,

= 56

Why same ? AO�1� Picking 3 positions for 1 's

�2� Picking 5 positions for 1 's

= Picking 3 positions for 0 's
.

@
(1) =rI÷→i=eIr÷m=l ⇒



E.g ,

Password space :  
. to to 10 characters long

- Uic
. letters

- e.  c . letters
. at least 3 letters

- digits

How many ? . at least 3 digits
mmmm

a First decision : length 6,7 ,
8 , s

,
10 - sumrule

,
no ni e. lexc

.

' Once pick length ( e.g. 9)
,

count # legal passwords of that length .

. Court # total passwords of length 9 = 629
• subtract # illegal passwords of length 9

.

0 letters .io#ckpipchsnIthfw
letter

1 letter - q . 52 .

,o8←Pick remauig digits

2 letters - (G) . 522 , 107syI§
o digits -  529

81 digit
- 91 10 . 52

2 digits
-

(g) . 102
,

sat
pm -

overlapping
" 0 ' A clsexe

. 629 - ( poofqsz , ,o8+ .  - + ( 92 ) .
102.527 )



Balls-in.br# S= E a ,b ,gd )

Eg .

- 4 bins €-0011
- 5 ball ( Indistinguishable )
- Q : How many ways to place those 5 balls Into Ybnis ?

85
0 0 0 algebraic ly . - -

←
°

00000111 WW W W

841 0 0
X/t×atX}tXy= s

00001011 ← 8W0 W W
where each Xi E µ

: 058
0 0 0 o

W w w W

illfwigwtwo⇒ 00/0/0/0 ⇒ ooioioio 183 )



# amarsemti of n balls Into k bins B

( nthet )=(
n

then
' ) HH⇒

-

Q : 5 brands of soda
,

buy 15 cars

5 3 4 2 1

Coke Pepsi MD sprite DP

(
' state's )= ( Y

, )= 3876


