
1. (9 + 12 = 21 ~ O V & ~ E S )  TO ofpa aur6 ayop& rqv xaraoxeuj vr~reppivio~ixhv xenepa- 

opfvwv uurop&rwv xai r ~ v  Karaoxeui rivopfvou. Yxoveupi(oupe 6 t i  q Karaoxouq rivopfvou 

xapfxoi xaraoxeuaorixj ax68~1<~ 6 t i  1) ropq - rwv yhwoohv 660 vtereppiviarixhv xonepaopf- 

vwv autop&rwv eivai yhdooa vrersppiviorixo6 xenepaopfvou aurop&rou. Me oroixeih6~ rpo- 

xoxoiqoq rqs, q Kuraoxsuq rivopfvou nap fx~ i  avr ioro i~q x a ~ a o x ~ u a o ~ i x ~  ax66~i<q 6r1 xai q 
Svooq rwv yhwoodv 660 vrorcppiviotixhv xexepaopfvwv aurop&rwv eivat yhhooa vteteppivi- 

orixo6 nexepaopfvou aurop&rou. (H Karaoxeui rivopfvou xapouoi&(orai arqv ax66oi<q 700' 

(a) Karaoxcu&or& rpia anA& V - C E - C E ~ ~ L V L ~ ~ L X &  n~n~paop6va a~~6parct ytct TLS yhGooss 

L1, Lz L3, avtiaro~~a. 
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. (p) Xprjo~ponoiciore TLS a~cavrfioaig o a ~  oro epGrr)pa (a) xat rr)v Karaoxeufi r~vopCvou 
y ~ a  vci xarciox&u&asrt: rpia (ad&) V T E - C C Q ~ L V L ~ T L X &  T C C X E ~ C I ~ ~ C V O (  aur6para y ia  TIC 

YXG~OEC L4 = Ll n L3, L5 = L2 n L3 L6 = L1 u L2, av~ioroi~a. 



2. (2 + 2 + 1 + 2 + 2 + 6 + 2 + 2 + 6 = 25 pov&Gcq) T o  86pa a u ~ 6  acpopk t o  

OsGpqpa 'Avrhqo~q yia Karyyopypa~ix6q rhGoosq (loxupq Mopcpq). Xpqo~poTcorciore TO 

@&bpr)pa 'Avrhr)oqs y~oc Kocrqyopr)pocrrx6< rhhooes (Ioxup6 M0pcp.i)) yroc voc ~E)LEETE 6 r ~  
yhbooa 

P o l  p ) r 3  
L7 = {apq I o p E ~ V ~ L  nphro~ ocP~8p6&xoc~ o q ~ I v o c ~  66vapq rou 2 ) 

i R 
BEV E~VO(L xocr~)yopqpocr~x$. K Q l  

H ocn66~1E~j ooc< xggnc~ voc oupnhqpho~~ xocr&hhqhoc roc (~vv6a) xsva o-cqv napocx&~o 
(E~XLTCY~) a~66~iEq: 

Yxo0Croupc1 yiu vu cp-c&oouyc (JE uu~icpaa~~ 6 ~ 1  L7 civai xu~~)yop-qyu~ixfl. . Acpo.S:-q .11:. 
L7 civui &ncip-q, TO OeLjp-qpu AVT~T)(JT)< yiu Ka~~)yop-qpu~ixf< rhh(J(J&q (10xvp-i) Mopcp-i))' - .  

. 

ouv&~&yc~ori 6 ~ 1  un&pxei ( J T U ~ E P &  M > 0 TETOLU ~ ( J T E  X & ~ E  w E L7 p~ p f l x o ~  
wl > M popsi va ypucpci O< w = uvxyz C T C T ~  ~ O T E  (i) vy # E ,  (ii) IvxgI.5. M,.,xoI~ . , : _  ... .,; I - . . .: .: . - .  
(iii) yiu X & ~ E  axEpuio n > 0, uvnxynz E L7. I . . .. . . . , . . .  . . . .  ., . . 

Enihfyovpc TT hC5-q w = apql ~ T C O U  o p sivui npdros 0~ r$r : p>  FA :.: ..-'.,. ,:. :, . .  
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x & o q ~ i v a l  nrJ\,auur TOO 2-. L ~ F .  4 )  + P . I . .  . . .  . . , . . .  . . : 
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& 8 ~ q )  T o  Ohpa aut6 acpopk tqv fvvoia t ~ q  nohhk-npoq-Cva avaywyijq (2,). OEW- 

1 (Noeitai 6 t i  p ( M )  oup$ohysi TT)V xw8ixonoi~oq pyxavfiq Turing M xat L(M) oupf3ohi(ei t ~ v  
yhh6oa 7 onola yivstou Gsx-cfl an6 rqv p ~ x a v q  Turing M.)  



(p) l l c p i y p & + t c  8va aur6paro pc 860 o~oipcc TO onoio 8 6 ~ c r a t  TT) yhGj00~1 L8. Etqyci- 
OTE OUVOTCT~H& Tr) ) \E~TOUPY~O(  TOU CIUTO~&TOU OaC. 


