
Recell theGars construction :
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+
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192
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G(k) = (Gork , G(ks(
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mbuts buts

We bal F = /Fr : 1015
witRe hassuch that
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For the proof ,
we useinduction on

mr1 = poly ii) .
Let Fr : 10

,
11-seelt

and Fr : 1911" -> 19, 11"s .

t.

Fa (c
, y) = En (F(y))
e 10, 11 ; yeso,eye-1

Lara If I fo'l is a puf
,
then

↓ Fr 1 us a PRf family .
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We can use this lemme to prove
security of GGM by induction.
To fact, for M = c GGD us :

Fu(x) = Ga(k) xe 2014
.

el

I
Fr (2)

-Go
becase (to (k) ,GK))a Ver

https://goodnotes.com/


For the inductive step ,
telle Fr to

be Gor constructionon inputs of
size n-1 and mote that Fr is

exactly GLM on imputs of size M.

Proof (of Lerra) . We consider :

Aske DHyBo().
Fara,ye =Gulfargi
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A
Rec( , -1)

HYB1(x/

Hir , y1 = Gas (Riyl) = z

REQ (1
,
m-x)u IHYB2(x)

z = R(x, y)

Now , we first show HYBo (1)HYB,)

This as true by reduction : Assume
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I PPT So, Telling epart HYBo and
HYB1 w . p. 1/poly-1) , Build reduction

Aprf against !Fr'l

Aa Il
START

Il Aprf Epry-

-> -8
x
,y Y

Y
Gx(z) E-
bl ↳-
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Look : If z = Fury) ,
them

Gates us identical to what

As receives un HYBo (1).

On the other hand , if z = R' y) Ther
Gustz) us identical to what

As
, receives in HYB, ill .
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Next
,
we prove HYB1 racHYB2 e) .

Here
, we
will use :

Eas If 6 : 40, 13 + 10, 152
+

is a PRG
,
then if tell = poly) :

(6) m) , ... , Gikten)) we

( Ust, ..., Uzi) = Verts
.

where k, , . . ., k+ E VI.
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Let's assumeThe clawm true and molle

the reduction : - PPT A 12 Telling
apart HyByrll and HyBarl1 u . p.
-poly(1) .

We build App Apreg
breaking Theebour claum- =

CLAIM
Fr

*

IAnz
START" Aprg Sprag
-- En

, . . . , ZaFu
2
, y
- de

??1 - Ziry !-
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bl bl
- -

let tril = prill = # queries made

by As .
Each of zie1gez

and we can think of ut as
zi = (2, z! )

vo un
↓ buts 1 buts

In the above reduction
, dry , us the
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index of the sample Zi that was
used when Are asked already for 2, y.
If it never asked , use the metavocla
ble Es.

How to prove clair ?? By reduce

Accor A eprgpreg Ee10,1121
-

Es
, ..., Ec-iE Vet8 1 , .. , Ez-1 , Fe=E-
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bl-3 ->

=> This only shows :

Nex , ... , Va , Likz))

~ /Va
, ..., Veix ,Ul

Thus is baswelling est hupkerd
und hybrid :
(Uzd

, ...,
Val

,
Gera-i)

, Grkes)

https://goodnotes.com/


1 V
,
-- , ex , Var , G(k))

A Uza, . . .,Vet ,z ,Gike tAprg Epry
- =

k+V
bl bl
- -
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