
Exaunplesoffvnctions
onto one-to-one bijection
- -

f :Z→N

for)= 14+1
✓ ✗ ✗

g : → I

904=2x
X ✓ ✗

h : Al→ { 2,416,8 - - -}

frfr)=2n ✓ ✓ ✓



How do we decide on

onto & one
- to-one

•
How to show that f- :S→T is onto ?

Given yet , find it's x c- S such that f- (a) =L

•
How to show that f:S→T is one- to- one

show if flag = f- (✗2) then Ni = 22

Exavpleim f:(0,1 ) → IR (oil )= { ✗ ER / o<x< I }

for)= bn In



Onto : Given y c- IR g how do I find it's n c- 6,1) ?
mm

It must satisfy be
=L

÷ =
ed

k= C-a) et ⇒ k= ed
_

KEY ⇒ •+ red = ed

recited) =
ed

•= ,ˢey c- (al)

%e-ʰI fcx, ) = f-Card

he ¥×
,

= ʰ¥×z
¥7 = 7¥ ⇒ ✗ 'G-✗2) = ✗ 24-× ,)

✗,#= Xz-1¥



Binarypatternsliiii.ir#
How many binary words can we make with n bits ?

*w

•
1
. choose a bit _ __ . .. 2

2- choose a bit - - - -
2

:
:

n choose a bot
- -- -

÷
•
A word of length n over the alphabet { 0,13

choose n from 2 with order & repetition .



Jhepowerset

EXanpli.ms= {a , b, a}

The power set of S

PCs) = 2ˢ= { ∅ , {a} , { b}, {a} , {aib}, {an} , { be} , {dike} }
The power set of a set 5 is the set of all subsets of S

if Is / = n , then ⑤G) / = 2
"



¥
. ÷:
{a3

9 01 I

÷::{ be}
PG) B

}



Let 5- { 443 , - - in}
Given a subset To 5

,
let f- (T) = bibz - - - bn , bit { 0,1}

where bi =L if and only if i. ET

ontic Given ya bi . - - bn , can we find x=T such that

f-CT)=bi . _ . bn

Yes : start with F-∅
scan the bits bi - - - bn

if bi=l , 1-← Tv { é }

By construction FCT)= bi - - - - bn

one-to-onei-Iff.IT/=bi...bn,f(Tz)--Wi.--Wngbi---bn--Wi-- - Wn , then

1-1--1-2 by the above procedure -



N-notherquestionaboutbinarywords.to
w many binary words of n bits have

exactly K 1s ?

# 1%-11 - - - - - - • '

k

Example : n= 7 , K =3 ( })
# ways I can choose 3 bits out of 7- bits .

In general : (%) [ remember this]



Selectkoatofn

no order order

no xp . (E) k ! = (n¥⇒! o≤k≤ n

repetition
? nk k≥◦;n≥o

f- { a, b, c} n=3

[k=2 aa ab ao

ba bb b. o

ca cb.cc



Product rule does Not work

use one

"AT:* House one

aa ab ac babb be cads cc

some outcomes are overcounted, some are not

can't adjust for overcounting
Different outcomes overcounted differently



We are going to rely on a bijection

aa 200

ab
- no

f- is onto

ac- 101
f- is one- to -one

bb#
020

be
#

011 ↓
co
- 0oz f- is bijection

*
Both sets have

- same size

set of (Xi, X2 , ✗3)
such that × , -1×2-1×3=2

vi.Xi ≥ 0



To count how many ways we can select K out of n

with repetition and no order

we can count instead number of solutions to

✗ I + ✗ 2 + - - - - + ✗ n = K

ki C- { 0, 1,2 , 3 , - - - }

divide itck
parts

www..ir#



K __ 8

n=5

◦ ◦ ◦ / ◦ / / ° ° ° / ◦
TI:-, :

→
In how many ways I can place (n-D separators

among K things

→ How many binary words have X-D 1s and Kos .

In-17 1s and n- I -1k bits

→ Ans : (-1++1)n - I


