Ca J—c., -,'i'c Com u "'"
v putia
B6+wcen [__ and Pj

Teon Merte
December b, 2019



\/\/Lal' ' S Ca"'ﬁ’y‘,‘-'( Camf?“"‘uho?.

iﬂPg.',' @ W’Ph‘,’

work

LTI



WLQ* ' S cmlaly}.'c Canop“"fnj?.

L"
iap:-"' B om‘Ph"

work

I

C&‘!& ‘y e .
Plolofi]ot]i]e]oft]e]

l el o







IIIIIII






1111111









1111111



RC.S }r{chons (feowl- on Ce)




RE,S H.‘c}fans ('Hn F.'F{'y)

qqqqqqq

it ™
. r il
O/@\O 0/ %O



Barrmj "'on S Aeorem



Barr ing ton's Theorem

NC /@\ h= Olloy )



Barr l'nj 'I'on ,S TAeo rem

ll\/(,l con l)(’, COMPM*CG(
y a ,ayerul wid th 5

FOl-/ - S12C A e f‘er‘mfn IS J‘:'C
b/‘anc,lf\fnj PPOjfaM.



Ben- Or/Cleve 92
#FIVC'(R) d‘?\ h=Olloy )



Ben- Or/Cleve'Cil
Qeaisi'er pl‘ijm P(l, - s)

LR =Rk 0, 1, 0,
2. Ry —R,*R, " R, R. R, “”ks
LSRR8 LR RGNR

i R K, Vel



Ben- Or/Cleve 92
il:l:'\/(,l(R) can be COMPul‘eao

l)l/ a poly- St z& (‘331'57,'3f Pfc’jfhm
over R W:’H’I 3 re.ju‘s/'ers.



Ben- Or/Cleve 92




Ben- Or/Cleve 92
-



Ben- Or/Cle.ve ..
Proof - P(l 2, 3)



Ben- Or/Cleve 92
Proof P(1,2,3)



Ben- Or/Cleve 92
Proof - P (1,2,3)

. P.(1, 2 3)
/a\ 2.%,(1,2.3)



Ben- Or/Cleve 92



Ben- Or/Cleve 92
Proof - P(,2,3)

. P(1,3,2)
0 /O\ 2 F(3,2, 1)



Ben- Or/C’eve'cll
Proof ° P (l,P2,3)
. P (1,3,
p@/a\o 2. f’,(3,2,2|;
| z 3PCl.%,2)
)/ NN ot k)
/\ \ /\ I\ *ﬁ'(ﬂ"'f‘&)
c 2 3 21 56 .



Ben- Or/Cleve 92

Proof - P (l, 2,3)
' . P(1,3,2)
P /O\O 2. (3,2, 1)

® 3.P(1.3,2)
Pb/ \t \/\/O\ 1. '19:(33;’)
/
Iy {4 w

17 3 6



CO +o[\{+l'c + TEP
ENC'(R) can be computed

b 7 ()0[7 Si e (‘ej 51"3/' P"ojmm
o\/cr R Wi Hﬂ 3 rej.s/'ers



Ca 'I'on[\{"'l'c + TEP

CDi\/en rej,‘shr programs F” ]-'27
where P. ‘}""'5?"/4:«#/7 Com fuJe.s ‘F.',
ﬂnarc ex.s%s G rcja‘s;e/- Pro,ﬁ’““"
P which */‘Gﬂffal‘g,n/'ly COﬂFu‘}QS
F, ' F;, uging H’t—e Same Spece cad

al’ most 4 praaram C‘ceNS.



CO +aly')'a’£ 1 TEP

C?i\/en reja's"'er Praa/‘ams R, I‘Z
wlaefc P' "'l‘anffﬁfcﬁ‘f”r Comry{es r':
'ere ex-S*S G “5"“’?/‘ Prasrom

P wL.'(J'l ,’/‘a.n;fafc,,/'ly Co“"PU"?S
Zﬁ,‘cu uging Hhe Same Space cd

ok .
Ja" most H Proq ccm Ca/{S.



Ca +a[y+f£ ¥ TEP

C?iven fejrsr"er |Proegrams EB

Wlfle/‘c P. ‘}l‘aﬂffﬁfc.n'”r COMFV{Q‘Q ‘F',
Hnafe ex-5+$ & rcja'srle/‘ l?mgrom

P‘ w‘\,-c)'l fmn:farg,nH? COmPu"es
-E'_ 'Fi uSl)'lﬁ }/L,e 5;2_,15 5P‘“¢ ‘“1

- f
at most J° progq Cecom Ca/(s.



CO "'alyi’fc 1 TEP
Main TAeorcm [Bb"’“"* "L’]:
CC: "'C« IY ‘}'I'C L"j sloc.ce Con'f‘qihg

T¢' (2NL)




Ca +OIY+GC t TEP

Main Theore s [kt 1]

TE(’Zk can be simulsted by a
f‘ego'i'h'/ Pfojr‘c.m with (ﬁ-d)u
ifl.f!’/‘u("’a'oqs P (ﬁ--rl,‘):}“"
boolean registers.



CO’I‘aly"'l'C 1 TEP
(2+3) h ‘oj (;ﬁ:*l) VS lw"ojk



Ca "‘aly"’fc + TEP

(2+35) 1'-, ‘oj (‘5‘;*’) VS I"oloj }(
_bell"}'ef for lrr'-‘w(k’/‘+£)



Ca ‘I’al\{"'l'c + TEP

(2+3¢) h' ’03 ('&"’) VS A'Iojk
‘be”e.r for lﬂ:w(k’/ﬂf)

- nol— reaa’- ON (€

L P(1,3,2)
. 6(3,2,1)
3.P(1.3,2)
Y. 8¢3,2,1)



Ca ‘,‘oly}'l[ L TEP

{2\‘35) 1,, ’oj ('5:"!) vS I"',Ojl(
~beHer for b= w (k%)
- no{' reaa"on C€ opr ﬂ.r.')c'ly




OPen Pro“ems



OPen Proélems
l) P comFo}es ZT'F

Lm) < 2 projmm ca//.f

Poiy Lﬂ) =) TEPé (I‘,JL)O(L)
(1) = Tepe [



OPen Pro“ems
) P computes 2111,

@*’ﬂ < éQ P/‘G’jrqm cq//f

'2) uge ’eml.cs Yo simulele
'AC' 1N noau'-(ts!‘aly*fc, L



OPen Prolz»lems
') P COMPwles Z—T'F

L A

L\ WJ C < Projrqm C&//,f

2) useé Ieha.ag -;'o 5:&0)4!8

'AC N Nou~ (6!‘6/7*14 L
-TC' in VP



