R b T
o

E

[ied‘u re 16
Loast clags:

e e e Sl e S RO
e T A e ——

e

R Ll Bt T b .

‘ﬂmw

_

_—MW

] e e ————

s o,

Wy i ¥ '
o G NC NCT (uniform-BNCT € L Sl s NCY
w_ﬁ.m%w ancl’"” pregramg { non— Unitorm Ia ShAQce

ARSI | FOl"mu{qem g <ol -h"ee—h cfrtw;f's

Lk OCLif)
NC1_=_ dy -sized formulae

o i e T R —

Lo 7, T e

T ala B .
Borigient M.
_ .-, T 1€= ;I O) - widHh
l NQCeor‘ukS T/m\
_ -x,ocrl- -func-hon -F mir st P(.F) > Q. ) (‘F" o n s

/

lysize BP compate it

=i

N

lobs v & LT
I-.I _{'!"F'"’r-j'ft#




Can

i “'_r.‘-‘._-*- B g VR B T s, g Ll S g, Ty e omm o dleman B el

" e e o T

g L, i e T, T s e - T

E X PR

e R P P i R . Y g o T el

we Tl R Ty e e - -

s

et

#d— ——

above with SL withia 6J instructions

. ey R e F e o e - - o S i A T R L e g 1 [ T N R g L i e i i ' g i e e e s L D g o Wiy, e iyl gl i . -
I ’ n— " - e T AT = T — s -WH*!qum—“Wm -
e il N e e e L gt T |

Iy duction hypothesss
_ Basic cae D8r0 [ RN e Looed _

ey T L S e

e e it el s

i B e S e B e Al i e % U N e

the 4quer .

-
==
- . i
w .
-y -
£ Ll
=
i w
-
el il
-
% T
-
i
g
= _——
‘w
-
- FE— = -
okl -l
o - — - -
o -? -
e e il g s — —— - . il -
— - B e S R R e T e
i
e I _— - e i '
.~ — i - — . ’ R .- . == ir— e e S e S e —— oy gy T T— s g T e b e T Tt I S S e P S B N O e N i il ul
L § -
g 3 B - g g g R, il cpiery v e, i s TR e et ey S e e e i, g g R T W S P P S S up— T — R——— i i s o A A e s
= -
'l
e Ear = e - = R R e R e - . W T ¢ e i o el o L T —— - - . - 4 &
= *" r . - - R - - - - e —rr — BT P T o TR e Tt Nl e i e R T O N S S T L T T ——
§ oy i S 5l o i v L [ e TR o p = -k s - - o —— e iy a W e ) i B T e g e i T L S RN g — sl rar . - - X " 1 T .
. - - = . e T e e W - At N I g M W e v, i T Wl SR e S s e i e i g . ™ N — Wiy T . . -
|
B PR — R —— - B i 7 g s i . dader ™ CF i B st D S e w o il e - sy b S e e e o s T Nl e L ax il BT A 0 [R—— = a R T s

gy W e PR e ey s R il A e o g A i g il




b el e e T .

g i
NP
& g ST TR
T e
- e - o

= ] e

p o el g Y- L

—
o=

TThe inductions ia (NCT 2

w1 mmh’*— RN | - _mﬂm_

Gl - A of,

T e

Kl“"' Sl e R;

i el .

i Rl

g
pr o W BN

L)

=




P xS

S

Som o - SR e - e A = S ey = T g e . -
. 3 ? - B e e T L s e ma - L
Pl e P il L pble i s T R S S A e et W =i W e - it g T, R om0 B
r P L = = TR L o P e - T R B arn e = g 2

L defre BPUf) = min # ndes I [x,. e8] 1 any BP o computes F

i S - e o L g i
L T S e A, S A e W Al I o, Iy e el
; . ’ " e I g s i e o, L s

L T e - S AT i i o T T LT

gl i e ';W

|

»
.y = L-_.*.-_ *‘
= i gl e g P N e s . 5t B i ke -
. e, TS | A el T R e 0 il Y P e e R bl s o . e s o L TS PR I g—— T — i B TS
e Bl T " S e s i - At e S T () el il il iy L oF
= o= U Y e i S = B By . m i v~ e gy ==t 1 Y e T e MR T

i - _

i
‘, |

- - L™

| . > .
_ 2 - - f s c hq
L | 2 ‘ '. '

T o Epe———— T il .*.h‘_l t '
. T HE e o i g v e T - I i g e e - . — . ' . .

| 1 e — Fur = Sy - T s el b5y S o S T S i 1.0 i i M — iiaien ‘_h_l—' .
1 3 - —_ o = i 4 5 . g o A i L .
i
r

]
-
!
A |

e - e T e o -
- P ol b v e g - - . .
T S L W g ey o e TR T i Sy L S, T e RC SE R  HE S ——— — e R L g s I - -
R - < i : P — P TR T ‘ P — e e i il T A, i e - P

n

)

L

Le:l' n-"—ml)J_ sepecate variables into m b AT G S

i
i
:
:
{
:
:
|
!
!
:
!
i
:
:
f

[ | B o - P R o - e =
o S il . B e B L A T T —— Sa—— S S A [ — [re———— & - F o - i T P——— - i o Dy e e s i 4 P s
L, 1 et e Ml e oy S kil B - : B [ U L g -
R R R ———— TR S MM ol S g A B R g - M o el o T Lo ¢ e M 4 -, e e aa e LR o . - - .
pa L L N p— e
I e " D e et Sl B e e [ - A . - M b e W o el W i Pl e ] ik 0 = s L s e - il A B o Lpteelsiid e e i s P - L
aw;qu-m._r%..hwp%—ﬂ . o o | ’ .
il T . D - s . - a4 ; o
' o EE T — - - b L - - 5 s -

)

E 1 | m— . n—

¥ i LS -

: i S —— =

! ; . '_'

. |

: L

% § - e i , - I

-4 { » y M J - }
I R e e P T £ . el = - A o R el e - - 2 e

L 3 % ; '
’-_‘- . e — T s X Sl e (R e B L, T T = At .
i

ol e T Pamasd G e A

%
|
|

o i, g

[N T— A PR S ——— i | s b - g R v rabalii . i B R B o e Bl R e b L - - ! I

LR R S LTI R f il o

Tl gy e e T s e s T 4+—-wm;\-\h i

L =

il gl e T Pl S *ﬁuu'—-ﬂ.}«ﬁtr.-ﬂ.q_‘..@

ar o a  AE aprh e gy
]
{ |
1
i
i 1
R 3
1
i P o Fre e Wﬂmmﬂ

g B P s -.*-—ﬂ;h-b-w-

, Jf Do ‘H\t nl«tmd-’ﬁ "’f d “ﬁé"?ﬂf r edqceJ ‘f‘lﬂd’li’ﬂs o "—' s st

il TN a3 e

S,

g T A Y T ety ™ e G

e

s, Sl o e

Rl S B - e T e

TR TR it e M g iy SR ek

ol i g g i

= g P

R
T Ar

' 1
B i =, e i Al i T g T h--#ﬁ‘i-{'-'ﬂl'nh T g A, B

|
|
]

"-."';':iilh_.. m""':‘""-‘:-—u—




T s
R

O - L%_..H,W:U‘_ﬁi*._‘f __BP(ED sy, CED s -L‘?w ?’JZ(T?%J

1 - T

TR W TR a0 e -
N Ol i . . sl e
.I!

| Lover bounds aganst  bounded-depth circuits e
i ‘ IR AO: _ 4“.35 —fl\&'l' can be o ‘4"09( by constont Adeg cirty it

7H\ AND/OIQ Od' ¢ (MAO{.{I’)QA ” n--f_ NT qates

Bxem Q‘P{q Q.IT\(( X“-..,)-.:,- _@4 -
For  depth-th Cireurt need size 52.(_)_")
Moe:  Xi@x = (X, V%) Al T0uAW) !

-

4

[

PARITY (x, %) PARITY .- ) ©RAREFY

|

|

|

L.

.

E C Theefre  PARITY (x. - ) € A2
5 .
|

]

!

:

:

deg

oW e e oA

| -
S _.S’ A .. PAEIW tan he writtt, G
" g @ 5 > V &, DNV ) ('736
" apl W CCn €+ 2-0 N
can oompak  PARLT ‘

FH ~st - S&XC e x . °
1 a d

e

.1




	lecture16-01
	lecture16-02
	lecture16-03
	lecture16-04
	lecture16-05

