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Thm (Subbotavskaya ,
1961) : Let for

be a Boolean formula in X
.. --

.
An and

V
,
1

,

7 for X. ... DXn ; let

S = min size possible of such an En
.

Then Sn > his/8.

(Snin immediate)
Improvements :

Impagliazzo & Pisan n153 1993

Paterson & Zwick n1 .
63

1993

Hasted 42 E
1998

See Appendix D of handout .
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Rem : If n-2"
,
then our size

n2 formula for X
,
DX20 ... Xu has

n leaves of each variablee.

(Sn (Ynl)
Sai

S - Sn(1-1)
n - 1

very easy ,
but--

each Variable Xi. Xi can

appea close to t of the time--

↓ W II d leavesXi :

XisuXi they can each

appear= In leaves)
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Idea !

tree ,-Be at less and les

Xi = F

(=
away

indooa
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So
... pick it [h] sit .

Xi. Xi appear as leaves

at least - In times

in the formula
.

If you

setT
each time the

and 3 Xi leave goes

away , the

time the tree

on the other

Xi Tree :
side goes away

3 I leef

So average leaves eliminated ? Id
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If So
,
for some i (h)

, setting

Xi to T orof eliminates

Is of the leaves

1 .5m

So shS
Sn(-)Sn Saints

So

Suz (1-Sn

(1-11-E) Sn

9. (1-((1-)--(1



sJ
Ra

Sn >/

Remi

X -
-EX seXih

↳
you get no Xi
>i

X
,
D

- - EXn -(x ,0x)
Xi = G Xi = T

But "mon formula size for any
Boolean

function
, gaxinsXn) ,

-

> mir formula size ig
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What if
ever

anyI
eliminated!
+
11 -
- ↑

⑫
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Lemma : (Subbatovskayn]

For
any g

: Stfh"- 45, 57 :

↓

X , v g(x ..
-

-

. xn) = X
, vg)T, xz0-X))

-X
, ng -- -

= xX
, -g((,xz --- ,

Xn)

X
, vg - -

=

X
, vg(f.... )

- X
, vg ...

= uX
, vg(T,

--- )

So what ?...

=> for a min size formula

lef Xi, Xi
X+
/ AID

X
is impossible
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Car : In a minimum size formula,

you can't have

X,
- AHD

&
sanX
leaf

X
,

= F
,

Then

X
,
and g , (xy ---,

Xn) = -

X = T

&
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If
AND
1

X
, g . (XyX2 >

Xn)

may as well use

Xi
AND-

g . /Tc +2x3 =
- -

-Xn)

e.g
,

AND eYX X
,

X
, AND AID

Nv

in Yu & ~,



Next time (or anexercise)

Andreev's function ;

Subbotoskeya's method
gives

min

formul - N
1

. 5
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nass glass
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