
ess-cito,
"

#
ON

<is=k dom (f) =A
2dow(f)= B

1A1 = n (B1= k

8Sece E) =*M
K

collision for F: Exy3 [douffl x #y
5t. S1=fy)

coll(f)= 33x.33 (x,y=dou(f), xty. **) =f4)3



8: (n) -> (K7 ⑫
0 =1 c11(f) (c)-

↑

- Eght for every and K

meaning: 17f) (Icol (f1 = (is)
except...

demonstrated by CWHAT FUNCTONf?T
the stant functions, for example

(Fxzcow)(f(x)=1)
=>except: Ee codom- 4 not tight: Af to demonstrate

except when also #o i.e. or 1 I
tightness

nox-↳ n = O
=>error in class
-



⑭
DEF f is an ration if coll(f) =0
-

197: [n3- 9K] injection 3) = k (kr1)... (kr+1)
-

⑧Di #terms = 4
&
-

O

-PROBABILITY
P (random function -> -ections4(kt)... (k-n+1

is an injection S #funtions ↑

Birthday paradox crossover point w



-PROBABILITTSPACES ⑭

CO2, P)
↳for this course&: non-empty finite set

D: & -M I sample space-
elements ofR.

for athe we say: 2."itementary ever'a4)(a) is the probability ibution
of the elementary event a R

Axioms.
-

(atral(P(a)[0) ⑳
zP(a) = 1
atR



↳5

t A 1R I
How study

*Eula)
tasodd

C112 1 In then
R

#events = 2
"

- &...
How can all these 2"events
have different probabilities? (for all n)
-

↑(a35



A, BCR 16
Hw P (AUB) <4(A) +P(B)
--

than
t t

T
c= 1"(A:)gov= 1

UNION BOUND I
-

P(P)= O

!e)I
have pob=

↑A=0 =(azA) (4(a) =0)



⑪T

Complement T = 11 A
R

#*
DEP is the unran distribution f

(Fa+1) (P(a) =f) n = 12)
-in this case

ACR

PCA) =I *NAIVEPROBABILITY
-



1-p p4(p) ⑫
↓ ff dflipping a coins: outcome O (10/ / /0
-

1/= 8"
-

I: heads

-win:Peeds) =E
0: tails

=
based

coin: P (heads) =
p

from intuitive

#
= (2) - p59-p>h-4 roctintendeesa

↑Coutcome is a given (0,1-sequence) = p(t-p>"*
with K heads


