
How do wa build a PRF ?
- From

eney XWF- Actually from
Any PRG

.

E TODAY .

- Just believe that Ais is a PRF
.

A formous construction : Goldch , Goldwas
.

see and Muscl 1WGM) . It assumes :

G : 1011" + 1911
21

We went to build Fr : 10, 11 -119 ,
11
+

Think of GIK) = (Gork) , telks] when
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Go
, G as the functious onputting first

best 1 buts of GrKI .

/6 On Fu(01]
↓ Y

⑧
Wo
YQu by
O O 00↓
↓ ↓

Farod # lo 11fairo Fu (11)
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Fr(n) = Gan(ton, .... Gu
,

(k) -.. ))
M

x = M
,

. . . .ma40
, 11

TAM Assuming his a PRE
,
then

F = & FK : 1011" + beest] is a PRF-

Intention : Sinc K us romber
,
(forkl

,
fik))

- s &V ,
UX) and then I could enplace

all the leefs with moform strings -
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But this requires exp-many hyberds !
We will only on a simple huma :

Limma For
any tell = poly 17 :

-

& ~kn)
,
..

.. Eke)] wa /Ver, ..., Verl
where Ky NI Ni = 1

....,
t

.

Proof . Hybera orgument :

Hoe/fru
, ....,

dikt))

He = Na ,
Geny

, ..., GRE)]
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V (2)
, G(kg) , . .

. ., Grka)21
,

↑

i

H + = /Ver , Wey ,
...

..
-. Ver]

He a H ... Here He Howe He

Hote H1

A B 2
En
,
Grka)

,
Wikz] /G/kn)

.... #teleze-Vet-
K2

, Kick eWi
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bl b
- -

Let's
prove the take

. By involution on

m()) = poly ) . let :

Fr : 10, 191 -> 10
,
11t

↓

Fr : 10
,
09" -> 30 , 19

Ex , y) = En /Fkys)
Ut 101) and y 10

, 191-1
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By induction :

-
GAM vs secur for irpods of length
M = 1. Because :

Faro) = Gork) ; Fatal = Gik)

aus Worki
, Gek1] wo (Ux , 4)

#
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- Assume Fr' is a PRF for M = 1

Input length .

Then
,
we'll show Fr

us also a PRF
.

AT !A) GarI

I

I

Fr (4 , y) =

EFly" A/a
, y1 = Gu(Rigil

GAMEory
R'c - R(m - 1

,
x)
-
-
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a
, y-A I- IRI

GAME
, (1) R(u ,y)

RE R(m
,
1]

Ea Gameo will
a GAMEnal

Excuse : Reduction
-

Fl
Y

esA
e

, y -S
2

-↑ ↑Un +W] --
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bl bi-
-

PERFEC +!

LEA Gamira]a Game -17 .

By repluction to on above lemma
.

1 - 1

B77 to to
, I
/A

-y
->

-1

8
#??
z, . . . .,
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let tri) = g() = # quieres mod by A
Denote by S ,

87 = Z : the two

halves of each zi/2l buts in totall

Now look : Let m
, be be the first

query .

Then
,
I can thuk of ye as ferry

I

The seco andreply with z1 .

This

wors
.

Now
,
what aboutbe

, ye .

Assume

Ye # ye .

Then
,
I'll do as before
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N2
N

. 1 . reply 72 .

But whatIf invied ye = ye -

wlog Re - Us
. Now

,
I used to eply

with ze because on the yellow exper
must

. we world ren Ga/R'iges] and
The spea Rus .

The Sonn for both

gawes . #
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