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‘Aocoxnon 1
Kotaoxeudote Mnyavr Turing mou vo unoloyilel tnv cuvdptnon:
f(nh s 7nk) = maX{nla s 7nk}

émou 10 k Sev eivon otodepo, my. f(1,3,5,7) =7, f(3,6,3,6,6,4,6) = 6 xAm.

‘Aocxnon 2

Op(Couye wia droddotortn Mnyov Turing we pio TM tou 1 xdde touvio Tng etvan éva dmetpo dioxpltd
eninedo (grid), dnhadr) n TM unopel extéc omd Selid-opotepd var xwvelton xon mdve-xdtw. Aceite
oty xde (Time-Constructible) ouvdptnon 7' : N — N xou xdde yrhdooa L C 3*, av n L
anogooiletoan and pla diodidotatn TM oe ypévo T'(n), téte L € DTIME(T?(n)).

‘Acxnon 3
AgiZte 61t NP # DSPACE(n).

‘Aocxnon 4
o. Botw Ly, Ly € NP. Acilte 6t n xAdon NP eivon xAelot| g mpog tny €veon, dnhadt| 6T
xar Ly U Ly € NP. Ioylet 1o B0 oo Ty Yhwooo Ly N Ly;
B’. Opiloupe we 0 dotpo tou Kleene yiog yAwoococ L tnv yhwooo:

L* ={z1z9... 24|k >0 & x1,29...,21 € L}

Aei€te 611 1 xhdon NP eivon xheioth) wg mpog o doteo tou Kleene.

‘Acxnon 5

O 5. Cook, épioe pa dragopeTin) avaywyr and autég Tou yernowonoolue Yy to NP-complete
TeoAAuata (avarywyée xotd Karp, ouuf. <P ):

Mo yAdooo L avdyetow o mohuwvupixd yeovo xotd Cook (Cook reducible) oe pio yAdooa L’
(ouuB. L <K L') av undpyet plo TM mohumvupixol-yedvou tou va anogaciler Ty L, n omola €xel
wio €€tpor (poryer!) tanvior, tTétola WoTe dmote Ypagel éva string @ oty Touvio, Unopel va Unel oe pia
€W xoTdoTaon “epdtnong T, xou TOTE OE Uovo €va UTOAOYIOTIXG U Vo EYEL TNV amdvTNoT Yid
0 avz € L' 1 oyt (Vo dodue bt autd Aéyeton “povteio” (oracle) yio tny L),
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of. Aetge 6t 1 Avaywyh xotd Cook etvan petafatind oyéon, dnradh: Ly <k Ly A Ly <h Lz =
Ly <% Ls.

p. Aclte b L<b L' = L <L L'

Y. Acléte ot av i NP cbvar xieioth wg npog v avaywyt| xatd Cook , téte NP = coNP.

‘Aocoxnorn 6

Mo avorywyry R and pio NP yioooo L oe pla NP yhdooo L' ovoudleton “‘parsimonious’” av
0 opUOC TWV TCTOTONTIXGY Yl TNY YAWooo L 1coltal Ye Tov aptiud Twv TG TOTOMNTIXGY Yo
v yhwooo L. Tértoeg avaywyée etvon mold yphowes otnyv Ilohumhoxdtnta Métpnone (Counting
Complexity), 6mou pog evdlapépet o ap1djds 1wy ANoewy, oyt amhd 1 Vrapén ulog. Act&te 6Tt otny
anodelln tou ©. Cook, 1 avaywyr| and onowdrrote yYAwooo L € NP 6to SAT unopet v tpomonoiniet
o€ parsimonious .

(Hint: Xpnowonomjote kukAduaza)

‘Aocoxnon 7

1. Aci&te 6Tt 0 opioudc pe moTomomnTxd Tng xhdone NL (Optouoée 4.19 and to BiBhio twv Arora-
Barak [2]) efvor toodUvapog pe tov apyéd optoud e NL (NL = NSPACE log n)).

2. Aelgte 6T av oTov opioud Ue motonowtixd tng NL emtpédouue otnv read-once xeqolt| va
XWVeElTan xat 6TIg 600 xateutivoelg, ToTe 1 xhdom mou opileton etvon axpBne n NP.

*Bonus 'Aoxrnon

Mio Mnyav| Turing aneipwv xataotdoewy opileton onwe Wi xavovixy) TM, uévo mou to clvoro @
TV xatactdoewy eivar (aprdufotua) dreo. Acilte 6t ya kdbe (avadpouxn) yiwooo L C {0,1}*
umdipyet wla TM omelpwv xotactdoewy mou Ty amo@aoilel ot ypauuixd yedvo.



