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Two simple problems on binary patterns

mummies
. . .TT#o
--

n bits

How many words with procedure
n bits can we have ?

-

5=90,13
l . choose a bit . . . . . . . 2 ways
2. choose a bit . . . . .

2 ways
choose n times with :

order & repetition
.

- -

n
.
choose a bit . . . . 2 ways⇒ an -

2
"

ways



Similar to number of subsets of a set with
n elements . Why ?
Consider the set f- {a , he}

PGH 14,43 , { b3 , 43, laid , far} , {bit , { a , bid }
abf
f: PCs)→ Bn
- 000

001 Y = FCK)

#'Y, if ith element E K

set it bit of y ↳ a

{bit 110

PCs) 1948-" I 133



aby
f:P → Bn
- 000

001 Y - FCK)

#'Y, if ith element Ek

set it bit of y ↳ ,

{bit 110

PCs) 1948-" I 133

• V-m.me Ped BijectionKtm ⇒ feed #And Cone- to-one]

• Hye Bu . 3- at PCs) .ffg=y Conto] 18811=1134



Another problem . . . .

I . . . LTD ,--
n bits

How many words with n bits have exactly k Is ?

choose k out of the n bits and make

them Is
. Example : nj 'S
⇒ (%) how many words of lo bits

have exactly 3 ones ?
Remember this ! ! (g) = 371=1%9×840-3) !



Select k out of n
-

no order order

no repetition : H.y.int/k.?ofID!repetition : 7.3T
& Today

Examp lottery ticket where you can choose a

number more than onesie ! !



Example : S={a ,
b
,
a} a- 3

let K - 2 (choose 2 unordered with repetition)

aa ab ac

bae bb be

ca ab cc

Failure of product sale

a#\ same outcomes

→ ↳ →
are over counted
some are not !¥!! !! !! can 't adiustsrom

the 3×3=9



Establish a bijedfigy
-

~
Set of solutions to :

Aa

ki t Nz -1 Nz = 2 Zi Z O

Kit {91,2in}÷E÷ Bianco ÷.
-

Generalize : How many solutions do we have

for : X , + Xz + . . .+ Xn = k Xi 30 ?
Kit 191,43 , . . . }

{ , } 1 , , )

{b,a}={ i } 1 , , )

{ i } Iii )
{ , } Iii )
{ , } Iiit

Multi sets { , } 1
, ,
)

of size 2



S - {acb , c} n=3

K =3

AAA#300
✓ integer

solutions
Aab- 210

aac- 201 tox
,
#it 0

Abb .

Abc :

"

Ccc 003

{ , , } ( il )
{ , , } ( i ,

I

{ , , } ( i it
{ , , }

{ i ,
}

{ , , }
{ , , }

{ . . } (
i , )

Multisetsof
size }



We are essentially dividing K into n parts

→
X
, t Xt t -

- - - t Xn = KO
EX : ke 8 , he 5 (place n- 1=4 bars)

@ o o / o / ) o o o / O
TEx: Tsai
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A binary word with ntk - l bits

and n- I Is Y

c::'t:":L



Select k out of n
-

no order order

no repetition :

repetition : (
"

t!!)
& Today



--
unordered ordered

no ¥khon !petition norepef.li/repetih.on
l l

sets lmultisets tuples tuples
{ aib } -_ { bra} { a,aib3={ albia} Cab) #Haj Calais)t(aiga)

# Ci:') ¥" m.


