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H nopddoorn tng gpyaciog:
-vivetow nhextpovixd oo moodle tou padfuatog (ntapddoon we e-mail dev Vo yiver anodexty)
-np€netl va yiver uéypt xow Tig 12/1/2015.

Eivow anodextd (%o o opiopéveg aoxhoelg anapaitnTo) va avalntioete tnv PifAioypapia,
elval OUwg anaealtnTo Vo TaptJECETE AVAPORES YL OTISNTOTE Y ETNOLLOTOLACETE.

H pn avapopd TV TNYoY CLUVICTA AOYOKAOTT), TEAXTIXY AXAINUOIKS AVETITEERTT KE
OULVETRELES OTNY PBadoAOYN oY NG Epyaciag.

‘Acxnon 1: NP-completeness
1. Alveton t0 TEOBANUL:

Abvetan évo (Tenepaouévo) oivoho S, pia GUAOYTH UTOGLYOA®Y Tou S, éotw C, %o
évag puoxdg opriuog K < |Cl. Trdpyet yiot cuAkoyY| uTocLVOALY Tou S, é0Tw B,
wrow Hote |B] = K xou yo xdde T € C vo undpyet oxoyéveto ouvorwy B C B
¢ omolog 1 évworn va ebvar axplBac to T

Acei&te 611 10 mpoBinua etvor NP-complete. Iopauéver to mpdBAnuo NP-complete av yio xdrde
T € C éyovpe |T| < 2;
(*Hapatnprote 6t n doury aveh efvar o Sakpred avddoyo tng Bdong Ilepwoyv atny Avdlvon.)

2. Abveton To mpoBinua STEINER TREE:

Alvetw ypdgoc G = (V, E) ue Bdpn dij + £ — N, éva abvoho M C V, xou évoc
puotxog apriuog B. Trdpyel unodevtpo Tou G Tou Vo TEQLAUUBAEVEL OAES TIC XOPUPES
Tou M, €010 WOTE TO dUYpOLoUA TWY PUPKOY TWV AXUOY TOU UTOBEVTOOU V. UNV
unepPaivel To B;

Acei€te 6Tt To mpdPinua civon NP-complete. Iopauéver to mpofBinua NP-complete av dieg ot
axéG €youv To (Blo Bdpog;

‘Aocoxnon 2

‘Eotw yhoooa L C X* xou xhdon tolurhoxotntog C. H L ovoudleton “low” yia v C av ct =¢.
Auté drouoinTind onuotvel 6TL N Yhwooo L 8ev mpoc@épet emmAéoy LToAoYLoTIXY| dUVaun oty C av
TNV XENOWOTOLRoOUUE ¢ poavtelo (oracle). Emmiéov, yia 0o xhdoeic nohumhoxdtntac C xou C' Mépe
ot n C' ebvon low yioe v € av yua x89e L € C': CF = C. AelEte ot

1. PBPP — BPP.
2. H BPP civau low v tnv PP.


https://www.corelab.ntua.gr/moodle/mod/assign/view.php?id=67

‘Aocoxnon 3

Ocwpnvtag dedouévo 611 ZPP = RP N coRP, 6eilte 611 wo yhdooo L € ZPP anogacileton o€
yeovo T'(n) and pio Idavoteh Mnyovy Turing mou divel tévtote owoth andvinom, xou oy vet:

E[T'(n)] < 2(pi(n) + p2(n))
OTOU N TO YAXOS NG ELGOBOU, p1(n), p2(n) ta TohudVLPL TOU PPACCOLY TOUC YPOVOUSG EXTENEOTC
e RP xou coRP unyavic avtiotorya, xou to “E[ - | cuuBoliler v yéon f avouevouevn Tun pog
Tuyadog YeTaBANTAC.
‘Aocxnon 4

Oa peAethooupe Tov TEAec T “BP- 77, mou dpa Ve GE XAAGEC TOAUTAOXOTNTOC, Xl TIC LOLOTNTES
ToU:

Optopdg 1 Eorww C a kAdon nodvmdoxdtntas ka1 L C ¥*. L € BP - C av vndpyer pia yAwooa
A € C, éva moAvarupo p, kar uia otadepd € > 0 tétow bote ya kdle x € X*:

1
Pry€{071}p(|m\) [(l‘, y) cA—zxe L] > 5 +e

1. Acitéte 61t BP - P = BPP.
2. Acite 6t av Cq C Cy, t61te @t BP - C; C BP - Cs.

3. Aci&te 6t co(BP - C) C BP - (coC). Tu ouvendyeton owth 1) oyéon ov 1 C elvon xheloth g
TEOSC GUUTARRMUL;

4. Aci&te 6t av 1 C ebvan xAeloth ¢ Tpog paddingﬂ‘cérs CCBP-C.

onou C, Gy, Cy xhdoeig moAumhoxdtnTog.

‘Aoxnon 5
1. Acigte 61 PCP|0,logn| = P.
2. AeiZte 61 PCPJlogn, 1] C NP.

3. 'Eoto 1o mpdinua GNI (Graph non-isomorphism), tou dotdéviwy 800 ypdpwy e&etdlel av dev

elvon toopopguxol. Acléte otu:
GNI € PCPJnlogn, 1]

( TrevOuuilovue éur 6Yo ypdpor G = (V,E) ka1 G' = (V' E') Aéyovtar wopopgixot av vrdpyer pia
petddeon w: V — V' térow dote (n(u), w(v)) € E' av ka1 uévo av (u,v) € E.)

‘Aocoxnorn Bonus

(The Boolean Hierarchy)
Y& auth) TV doxnor, Yo pehetricoupe TNV xhdon DP, xou tnv Iepopyia tou ytileton yéow autrc.

Opiopodg 2 Mia yAdooa L aviker otnr khdon DP av ka1 piévo av vrdpyovr 6vo yAdooes Ly € NP
ka1 Ly € coNP, tétoieg chove L = Ly N Lo.

(to “D” otov opioud mpoépyetar and to Difference)

Mo 3hdon efvor xheloth we mpoc padding av L € C = {z;ylr € LAy € {0,1}*} € C.
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1. Hapatneriote 6t DP # NP NcoNP, 6nwe xon 611 0 oplopodg tng xhdong DP etvan “‘ouvtonti-
x6¢ 77, omoTe elvon Quotoloyd va €yel complete tpoPAuata. Acite nepiloodtepa 6To BiffAlo
tou Ilanadnuntelou [1], oekideg 412-415.

(o) Acigte 61t NP UcoNP C DP.

(B") Me nopbuoto tpémo énwe oto (1], det&te 61t to npoBhfuoto EXACT-CLIQUE xon CRITICAL-HC
P| etvoar DP-complete.

2. Hx\don DP enexteiveton guotoloyixd otnyv Boolean Hierarchy w¢ e€xc:

Opwowpog 3 H rkddon DP,, opiletar ya kdOe n > 0:

e DPy =P
e DP,., ={AUB| Ae DP,, B € NP}, av n eivar dptiog
e DP,., ={ANB| Ae DP,, B € coNP}, av n eivar nepirtdg

Eriong opilovue:
BH = | | DP,

n>0

(o) Ov xhdoec DP,, €youv complete ovvola! "Eotw to npdéBinuo GCOLOR,: dodévtog evic
Yedpou G, eivor 0 ypwuatixog aptdudc x(G) (o ehdyotog amopaitntog aptiude yewudtwy
Yo va ypwuatiotel o G) meptttoc xon petald tou 3k xan tou 4k; AelEte oty xdie
TeEITTO Quowd k, to mpdBAnua GCOLORy eivor DPj-complete.

(B") Aci&te 6t n Boolean Hierarchy BH civon yvhowr (6nhadh DP,, C DP, 4y yio xdde
n > 0) extéc av 1 HHohvwvuuiny| Tepapyta xatoppeet.

2CRITICAL-HC: “AoVévtoc yedgou G = (V,E), wylel 6t o ypdooc G dev éyer xixho Hamilton, odhd xé&de
Yedpoe G mou npoépyetan and Tov G npocdétovtac pla xouvolpyla o €xel xOxho Hamilton;”
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