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‘ IIegteyopeva

* Kwntéa Ad Hoc diktva

— To mp6pinna Tov Broadcast Storms
* Mé0ooor Yo un-eyyonquévn (un 100%) karoyn
(non-reliable)
— Mn-npocapuolopsves nébodot
— Ipocappolopevec nédooorn
* Mé0ooor yia 100% kaivyn (reliable)
— Connected Dominating Set (CDS)
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MANET

« MANET = Mobile Ad Hoc Networks

— XUvolo kivnt®v hosts, eEomAopéva, Le TOUTOOEKTN
— Oyt otaBuoi faonc; Oyt vroooun otabepov dtkTOOL
— multi-hop emxowovia

— Amouteital TpOTOKOALO OPOUOAOYNGNC TOV VO UTOPEL VAL YEIPIOTEL
uetaoAlOpuEVT TOTOAOYIO!
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‘ Egoopoyes twv MANET

e el Loy MV

* TEPLOYEC PLOIKDOV
KOTAGTPOPWOV

* GTOAOL GE MKEAVOVC
* 1OTOPIKEC TOAELC

e OlkTLO oUGONTPOV
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Agoporoynor oc MANET

 IIo1o eivar to TpoOPANUO?
— Mvupunykia Tov yayvoovv yio eorynto

e 20VIOUT TEPIANYN
— Dynamic Source Routing (DSR)
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‘ Muppnyxia Tov Yoyvouy Yo eoynTto
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Muppnyxia Tov Yoyvouy Yo eoynTto
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3 TPt 6TNY AVatNTNON TV
HOQUN YLDV

* Evpeon otoopounc:

— Avalnnon tov Tonofeciav pe oynto

e [IpowOnon moakETmv:
— Metapopd Tov eaynTov GTN EOALY

e 2VVTIPNON OLOPOUNG:

— Otav 10 OyNTO LETAKIVELTOL GE VEO LEPOG
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‘ DRS (Dynamic Source Routing)

» Kot araitnon (on-demand), onA., dev vdpyet
TPOVTOAOYIGUEVT] TTATNPOPOPI OLOPO LDV

* ApopoAidynon mnyng (source routing):
— O1 dwopouég (routes) onuotodoTovVTal LUE TANPN
minpopopia (kdOe hop koatoympeiton)

e AvO KUOPL0 TUNLLOTOL
— Evpeon owadpounc (route discovery)
— 2vvtipnon owdpoung (route maintenance)

TuApa HMMY, MavemmioThpio Osoocaliag



‘ IToegadstypa DSR

AlTnon gVpecNS OLUOPOUTS
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Broadcast Problem

 Broadcast: amrootoAn evoc unvopatog oe dAlovg hosts

— IlL.y.: Route search ce MANET
~ TLy.: npotoxorha DSR, AODV, ZRP <
7
= I
* Yrnobéoelc: \E & /
— H exmopnn ivar spontaneous & N
* Oy synchronization -

¢ Oy yvoon ¢ KaBoMKNC TOToA0YiNC OIKTVOL
— H exmounn eivou unreliable

* Oy no acknowledgement omotodnmote €100vg
— T vo amo@uyet emdeivmon tov contention

— 100% reliability dev etvor amapaitnt oe pepikéc epappoyéc
— O RTS/CTS dialogue

TpApa HMMY, MavemoTthpio Osoocaliag
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‘ Broadcast pe tAnppvpida (flood)

o Straight-forward tpocéyyion

— "Evog host avapetadidest (rebroadcasts) éva
unvoua 0tav to AdPeL yio Tpmtn eopa

« Broadcast storm mpofinua:
— redundant rebroadcasts
— contention problem
— collision problem

TpApa HMMY, MavemoTthpio Osoocaliag
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‘ 2.0Bapog mAsovaopog (redundancy)

« BéAltioto broadcasting < Zofapotnta g
vs. flooding Redundant Coverage.
(a) optimal = 2 steps
(b) optimal = 2 steps

(a) (b)
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Avaiveor, g Redundancy

 Additional Coverage
OV TTOPEYETOL LE
rebroadcast

— H max. emimAcov
coverage eivar 61%.

— H coverage ivon 41%
KOTO LEGO OPO

EAC(K)/rr?

045

0.3

o
w

0.2

o
O i 9
oo

o
D

H expected additional
coverage EAC(K)/ 7r?
netd mov €vac host
EYEL OKOVGEL EVAL

unvoua yiol K popéc

S <&

1 3 5 7 9 11 13 15
No. of transmissions heard (k)
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‘ Avaivon g Contention

* Otav évag host broadcasts,
01 YEITOVEC TOL Elval
mOavov va contend with
each other for the medium.

- A==>B,C,D
— o1 B, C, D could seriously
contend with each other

Tuqua HMMY,

 cf(n, k): Ot mBavodTTEC
va Eyoovpue k contention-
free hosts peta&o n hosts
mov Aaupdavovyv 1o crjua

5
Total no. 6 7 3 7 6
of hosts (n) content-free hosts (k)

MavemoTipio Osocoaliag



‘ Avaivon g Collision

* MeyaAvtepn mbavotnta collision:

— Ta rebroadcasts eivar mBavd va Eektviioovy thv 1010 6Ty
 To backoff window runs out edv to péco givar novyo yio Eva dSdotnuo

— &éhkewyn tov RTS/CTS dialogues
— &lhewyn tov collision detection (CD) edv mpoxvmtet collision
— wpoPAnua tov hidden terminal

TuApa HMMY, MavemmioThpio Osoocaliag
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ITi0uveg Aboelg Yoo Broadcast

Probabilistic oynua

Counter-Based oynua

Distance-Based oynua

Location-Based oynua

Cluster-Based oynua

TpApa HMMY, MavemoTthpio Osoocaliag
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‘ Probabilistic oynpo
» Rebroadcast ue “Piyn Coprov”

* 'Evog host mavta kdver rebroadcast pe mbovotnto P
— Ortav P = 1, &rovpe mAnuuopiouo
— Muwpdtepo P Ba ehattdcel To TpoOPANUO TG KOTALY100C

TuApa HMMY, MavemmioThpio Osoocaliag
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‘ Counter-Based oyrpa

* Edv évac host £yer Maper Eva
broadcast packet > C popéc,

— Tote, va unv 10 ekmEpyeL Eoava

o Tloapadetypata. Addition Coverage

0.45
— 1 popad =>41% 04
— 2 popéc => 19% og,g
— 3 popég => 9% £0.25
L = 0.2

— 4 popéc => 5% % 015
— >4 popég, moAD AMyn extra 0.1
TESplOXf] 0.05
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‘Ak oot0uv.oc Counter-Based

Initialize the counter ¢ =1 when a
broadcast msg is first heard

B Wait for a random number of slots

Y
Increase c by 1

N
Cancel the
transmission

TpApa HMMY, MavemioThpio Osoocaliag
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Distance-Based oympa

Ymoloyiopdg g amdctaong omd Tov host mov
OTEAVEL TO UNVLLLA

d.... = Min{the distance to each sending host}

Edv d_ ., <D (katweit), tote Oyt rebroadcast

IIo¢ vo vToAoyicovue TNV amOcTOoN: /
— €VTOGOT CNUATOC
— ovokevéc GPS o~ @

TpApa HMMY, MavemoTthpio Osoocaliag
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‘ AlyopiBpog Distance-based

Initialize the d,,;, when a
broadcast msg is first
heared

Procedure exit

Wait for a
random
number of
slots

Y

Y
Cancel the transmission Update d,.

TuApa HMMY, MavemmioThpio Osoocaliag




Location-based oynpo

e Amo6 10 GPS AauPdvovpue 1t 6€on avtod mov oTEAVEL
* "Eoto (Xq, Y1), (X5, V), (X3, V3)s -y (Xi Vi) O1 B€GE1C TV 0OGTOAE DV

— Mmnopovpue va vmoroyicovue pe akpifeio tnyv additional coverage avtov tov
rebroadcast.

No Extra Coverage Some Coverage

TpApa HMMY, MavemoTthpio Osoocaliag



‘ AlyopOpog Location-based

Initialize AC (the additional
coverage) when a broadcast

msg is first heared Update AC

Wait for a random number
of slots

Hear the msg again?

Y
Cancel the
transmission

A

A

Y
Submit msg

TuApa HMMY, MavemmioThpio Osoocaliag
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AvorOMEC

o [Iegpimloka podnuatikd yo vo
voAoyicovue Tnv extra coverage.

e IIpoceyyion:

— mpoocouoimon grid

O00000O0OOOOOOOOLOLOOLOOObOOOO
O0000000OO0OO0OO0OOOOOODOOO0ODOOOO

O000000OOOOOOOOLOLOOLObOObOOOO
O000000OOOOOOOOLOLOOLObOObOOOO
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Toomonompevo Location-based oyvp.a
* 'Eleyyoc molvywvou

— Ed&v évag host sivarl uéco 6to moAvywvo, mov oprobetsitonl omd Tig 0Ecelg
TV aroctorfmv, T10te MHN EKTEAEIX rebroadcast. (Ewk. (a))

— AMamg, rebroadcast. (Ew. (b))

— Ed&v évag host sivail péca 6to kvuptd moAvywvo, n uéyiotn additional
coverage eivot kdtm and 22%. (Ew. (C))
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‘ IIegteyopeva
» Kwnta Ad Hoc diktva

— To npopinpua Tewv Broadcast Storms
 Mé0odot yro un-gyyonuévn (un 100%) kaioyn
(non-reliable)
— Mn-ntpocappolopeves néboodot
— Ipocappolopevec pédooor
* Mé£0ooot yia 100% warvyn (reliable)
— Connected Dominating Set (CDS)

TuApa HMMY, MavemmioThpio Osoocaliag
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‘ Kvpixpyo abvolo (Dominating Set-DS)

Opwopoc:
Etvar éva vmosOvoro tov kOuPwv t€to10 mote KAbe kouPoc ite

OVIIKEL GTO VITOGVVOAO aVTO €ite gival Tpookeipevog (adjacent)
GE TOVAAYIGTOV £vay oo TOvS KOUPBOVS awToD TOL LITOGVVOAOV.

R
O I I I OXI
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Xuvoedepevo Kugingyo auvolo
(Connected Dominating Set - CDS)

Opwopoc:
Etvol éva DS tov ypa@r|Latoc, TET010 MGTE TO VITOYPAPTLLOL TTOV
avtiotoryel oto DS va gival cuvoedeuévo.

OX1I CDS

TuApa HMMY, MavemmioThpio Osoocaliag
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EAdyio10 #vingyo cdvoro (Min
Connected Dominating Set - MCDYS)

 To MCDS eivou éva CDS, 161010 oTE VoL £YEL TO EAAYIGTO
uéEyeboc (OMA., To KpOTEPO apBUO KOUP®V)

MCDS

TuApa HMMY, MavemmioThpio Osoocaliag
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IToAvmthoxoTYTEG

H gVpeomn tov MCDS avnkel oty KAdon
npoPAnudtwv NP-complete, 6tav Eyovue mAnpn
(global) yvivon 6Anc g tomoAoyiac Tov d1kTOOL
Agv umopovpue va vrofécovue 0t KaOe KOUPOoC
YvopiCel OA0 10 dikTvOo. I'ta va cupPet avtd Oa
npémel va avtorioyobv O(n?) unvopato!
ATOYOPEVTIKO KOGTOG EMIKOIVOVIOLC

Xpewalouaote Tomkovg (localized) aiyoprOpovg
AnA., kotoveunuéveg (distributed) nmpoceyyiceic

TpApa HMMY, MavemoTthpio Osoocaliag



‘ Localized aAyogtOpot

o o  k-hop mAnpogopio
— AVOKOAVDTTITETOL LETA OTTO
K y0povg amd
O avtolrayéc Hello
UNVOUATOV
— TomoAoyia Ko GAAEC
TANPOPOPIES
1-hop nAnpo®opia — 2vviibog k=1,2,1 3
2-hop nAnpogopia » TVGGMOPELON
TANPOPOPLaG VS.
A1dyven TAnpoeopioc

TpApa HMMY, MavemoTthpio Osoocaliag



AlyopiBpog twv Wu & Li

* Awdkaocio Mapkapicpatog (marking)
— T'a v evpeom tov CDS

* Awoyvoopue (prune) tovc TAeovaLOVTEG
(redundant) xkouPovc amd o CDS

— "o va ehattocovue To HEYefog Tov

TpApa HMMY, MavemoTthpio Osoocaliag
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Awxdiraoioe Maproglopatog

* Opilovue é&va diktvo m¢ éva ypapnua G = (V,E)
o To kopPo v: N(V) gtvar 10 “avorytd” cOVOAO TV
YEITOV®V TOL ONA., OAot o1 1-hop yeitovec Tov V
« BHMA 1: Apykd, 6 ot ot kopPot eivon unmarked

« BHMA 2: Kd&fe koupog vV avtarrdcel 10 GOVOAO TMV
verrtovav Tov N(V) pne 6Aovg Toug Yeitovée Tov

 BHMA 3: Mark v gdv vrtdpyovv tovAdyiotov 2 un-
GLVOEOEUEVOL (LETAED TOVC) YEITOVEG

TpApa HMMY, MavemoTthpio Osoocaliag



‘ Iaxpaderypo

\0 0 QE

MeTa 1o Brpa 2:
A: N(B), N(D)

B: N(A), N(C), N(D)
C: N(B), N(E)

D: N(A), N(B)

E: N(C)

To “avoiXTo GUVOAO YEITOVWV"”

OAWV TWV KOHBWV:

N(A) = {B,D}
N(@B) = {A,CD}
N(C) = {B, E}
N(D) = {A, B}
N(E) = 1€}

TuApa HMMY, MavemmioThpio Osoocaliag
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\ 4 4

Avaivon owxomoctag MoproaQlopoatog

OEQPHMA: Agdouévov evog ypapnuatoc G = (V,E) 1o omoio givar
GUVOEOEUEVO, OALE YL TANP®C GLVOEDEUEVO, TO DTTOGVVOAO TV KOPLO®LV V’,
Tov wopayeTot oo TV dadikacio marking, oynuatiCer éva dominating set
T0V Ypapnuotoc G.

AITOAEIZEH: EmAéyovpue toyaia Evav kOpPo V. Oa deiovue 0TL 0 V gite aviKel
ot10 V’ gite 6g kOUPo mpookeipevo oe kOUPo tov V’."Ectm Ot 0 V ival
marked wg F (non-marked).

Edv vapyel tovddyiotov évag kKOuPog yertovikdg tov V mov eivar marked T,
TOTE OAOKANPOONKE 1 OTOOEIEN.
Edv 6Lot o1 yeitovec tov V eivar marked wg F, £xovue dvo mepimtmoeis:

O)ot o1 GArot k6puPot tov G eival yeitovec tov V. Me Bdon ™ dadikacio Tov
marking kot apov o V eivar marked F, tote cuvendyetat 6t OAot o1 k6uPot givor
GLVOEDEUEVOL avd dVO LeTaED Touc. Avtd Ba oMjuove OTL TO YpAPN U ival
TApwg cvvoedeuévo. ATOIIO

Yndpyet tovAdyiotov Evac kOpPoc U tov G mwov dev givar YEITOVIKOG TOV V.
dTiqyvoouue éva shortest path (v,vy,V,,...,u). Yrdpyel mdvta, agod 10 Ypaenua
gtvar ouvdedepévo. Agv vidpyer n axpn (V,V,), dtapopetikd dev Ba rjtav shortest
path to mponyovuevo. Me Bdon t dadikacio marking, o képpog v, mpémetl va
yivet marked mg T, a@o¥ £xet dvo pn cuVOEdEPEVOVG YEITOVEG, TOVG V Kal V,y. Apal

TovAdy1oTOV évag yeitovac Tov kouPov V eivon marked T. ATOIIO
TpApa HMMY, MavemoTthpio Osoocaliag
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Avdivor oabiraciog Maroglopatog

OEQPHMA: Agdouévov evoc ypapnuatoc G = (V,E) to ypdaenuo G’ mov
mapdyeton pe tn ddtkacio marking, sivail covoedepévo.

AITOAEIZH: Yrmo0&tovue 011 10 G’ 0€v €lval GLVOEDEUEVO KOl EGTOCOYV OVO
KOUPOL V Kal U 6€ 01apopeTIKEC GLVIGTOGEC Tov G°. YmoBEtovue 0Tl
distg(v,u)=k+1 (k>1) ko (V,Vq,Vy,...,v,,U) givon £va shortest path peta&y
TV KOUPwV V kot U 6to ypdonua G. IIpopavag, 6Aot ot kOuPol 6° avtod
10 shortest path givon draxprrol peta&d Tovg, Kot VIAPYEL AVAUEGE TOVG

TOVAQYLOTOV €VOC, T.X., 0 V; Tov givat marked oc F.
Awapopetikd, ot koppot V kot U dgv Ba Ntav amocvvdedepévol oto ypapnua G’.
Ouwg, dvo yertovikoi kOUPotl Tov V;, 01 Vi1 Kol Vi OV Elval GUVOEOEUEVOL
uetacLy Tovg oto ypaonua G.
Awpopetikad, dev Oa tav shortest path to (v,v,,V,,...,v,,U).
Emopévag, pe Bdon m dwdwkacio marking o képpoc v; Oa etvar marked oc T.
ATOIIO 4

TpApa HMMY, MavemoTthpio Osoocaliag



Anonopmv mAcovaloviwy xopBwy
oo 10 CDS

* Avafétooue Eva dokprtod Id, 1d(V) oe xkdOe koupo v € G

* Opilovue o N[V] o¢ 0 “KAe10TO” GHVOLO TOV YEITOV®V
(closed neighbor set) tov v, oni., coumepriauPdveton
KOl O V.

* Rule 1: E&etdletl dvo kopPfovg V xat U oto G’.

Edv N[v] < N[u], and id(v) < id(u), unmark v.

C @

A4 u v u

TpApa HMMY, MavemoTthpio Osoocaliag
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Anonopmv mAcovaloviwy xopBwy
oo 10 CDS

* Rule 2: YrnoOéote 6T1 U ko W givat dvo
marked yeitovec tov marked koéupov v oto G’.
Edv N(v) < N(u) U N(w) gto G kot woyvet 01t
1d(v) = min{id(v), 1d(u), 1d(w)}, téte unmark
TOV KOUPo V.

-

Nt

u ¥ W

TpApa HMMY, MavemoTthpio Osoocaliag



‘ ITapaberypa aiyopiOpov Wu & Li

(a) Example graph

(b) Marked gateways without applying rules

TuApa HMMY, MavemmioThpio Osoocaliag
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Evnpeowon/Enavonoloyiopog CDS

Tomoloyikég arhayéc Tov acvpuatov ad hoc
OKTVOV ECOLTLOC!

* Evepyomoinon (switch on) tov mobile host
» Amevepyomoinon (switch off) tov mobile host
» Kivnon tov mobile host

TpApa HMMY, MavemoTthpio Osoocaliag
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Mobile host’s switch on

* Ortav o kouPog v switches on, uoévo o1 hon-gateway
YEITOVEG TOV TTPETEL VA, EVILEPOTCOVYV TNV KATACTOCT
TOVG

(a) gateway neighbor u (b) non-gateway neighbor w

TpApa HMMY, MavemoTthpio Osoocaliag
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Avtiotoryy Snduacioc marking

1. O xéuPoc Vv broadcasts otovg yeitovég Tov 0TL O
1010¢ etvon switch on

2. Kdabe hostw € v U N(V) avtairdoet To dikd
tov open neighbor set N(w) ue tovg yeitovéc
TOV

3. Mark tov xéuPo v gbv vdpyovv 2 un-
GUVOEDEUEVOL YEITOVEG

4. Mark kéd0e non-gateway w € N(V) eav &xer 2
LN-CGLVOEOEUEVOVS YEITOVEC

5. Eogapuolovue tov Rule 1 xon Rule 2

TpApa HMMY, MavemoTthpio Osoocaliag
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Mobile host’s switch off

* Movo o1 gateway yeitoveg tov switched off host
YPELALETOL VO AvUOEDMPTIGOVY TNV KATAGTUGT] TOVC

- - broken link

(a) non-gateway neighbor w (b) gateway neighbor u

TpApa HMMY, MavemoTthpio Osoocaliag
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Avtiotoryy Snduacioc marking

1. O xéuPoc Vv broadcasts otovg yeitovég Tov 0TL O
10106 Oa yiver switch off

2. Kabe gateway yeitovog mov avnkel oto N(V)
avtolldoel To dkd Tov open neighbors set pe
TOVG YEITOVEG TOV

3. Unmark gateway €dv 6Aot ot yeitovec ivorn
ovvoedeuEvol avd dvo (pairwise connected)

TpApa HMMY, MavemoTthpio Osoocaliag



Kivnor Tov mobile host

[ vo suyypoviotel | kivnon tov mobile host ue
TIC EVNUEPWGELC TOV gateway:

 IIpwv o host Vv apyicel va Kiveitot, otéAveL Eva
e10wko onua {id(v), Start}

e Kotd mn odpkela g kivnong tov, oTEAVEL
{id(v), Heart_Beat} avd taktd ypovikd
Ol T LLOLTAL

* Ortoav otapatmoel, otéaver {id(v), Stop}

TpApa HMMY, MavemoTthpio Osoocaliag
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Kivnor Tov mobile host

e Ortav xdmoto¢ host U AdPet ko Tovg TPEIC TOHTTOVC
TOV onUdtoV ard Tov KOUPo V, oev kdvel Timote

* Edv o host u Adpet Start onua, aAld dev AdPet
Kkamolo Heart Beat 1) Stop onua, o cuvoecuog and
TOV U GTOV V EIVOLL GTTOGUEVOC

* Edv o uAdPel Heart_Beat, kou orjua Stop yopic
Start, o U €&yet évav cOVOEGLO TPOC TOV V

TpApa HMMY, MavemoTthpio Osoocaliag
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Avayvmolor evog veou Link

Avo TOTo1 KOUP WV ¥pELBLETOL VOL VTOAOYIGOVY
cova Tnv gateway KotdoTtocT) TouG:

e O U, edv apyka Ntav Evag Non-gateway

e O1 Kool yeitovec Tov U Kot TOV V

TpApa HMMY, MavemoTthpio Osoocaliag
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Avayvmloy evog veou Link

— pew link

(a) non-gateway host u (b) gateway host u

Figure 8. Mobile host # recognizes new link {u, v},
a. Edv o u Ou ndver mark tov exvtd tov wg gateway, Oo e€optnbet
aTO TG GLVOECELS ETAED TOL V UL TWV YELTOVWY TOL U

b. O u4 unmarks tov exvtd TOL OTAY TO YLy VETL TO UV link
TpApa HMMY, MavemoTthpio Osoocaliag
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Avtiotoryy Snduacioc marking

1. O u avyvevel Eéva vEo 6GOVOEGUO V, AVTOAAAGEL TO
open neighbor set pe tovg yeitovég Tov

2. Orov AaPet to N(u), o gateway w kdver unmark
TOV E0VTO TOV, EQV £Vl KOWVOG YeElTOVOC TV U, V

3. Ed&v o U eival gateway, ogv kavel timote

4. Edv o U eivon hon-gateway ko €yetl 2 un-
oVVOEDEUEVOVC YEITOVEC, 0 U Kdvel mark tov
£00VTO TOVL

5. E¢oapuodlovpue tov Rule 1 ko Rule 2
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Avayvmgror evog broken Link

Avo TOTo1 KOUP WV ¥pELBLETOL VOL VTOAOYIGOVY
cova Tnv gateway KotdoTtocT) TouG:

* O U, eav apyka ntav gateway

e O1 Kool yeitovec Tov U Kot TOV V

TpApa HMMY, MavemoTthpio Osoocaliag
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‘ Avayvmgion evog broken Link

— broken link

(a) non-gateway host u (b) gateway host u

Figure 9. Mobile host u recognizes broken link {u, v},
2. Ot yeltoveg TOL u elval OAOL GLVOEGEPEVOL OVX OLO, ETCL O U
TIOLOOLLEVEL

b. O u4 marks tov eaxv10 TOL WG gateway
TpApa HMMY, MavemoTthpio Osoocaliag



53

Avtiotoryy Snduacioc marking

1. O u aviyvevetr to broken link Tpog Tov v, xat
avtolrdoesl To N(U) pe Tovg yeitoveg Tov

2. Edv o U eival non-gateway, oev kdvel Timorte.
Alopopetikd, o U Oa yiver unmark gdv ot
YEITOVEG TOV €ivorl OAO1 GLVOEOEUEVOL OVA OVO
(pairwise connected)

3. Ortav AdéPer o N(u), o non-gateway yeitovoc W
cavadmoloyiCel Tn Ok Tov gateway status v
etvat Kowvog yettovog twv U Kot V

4. Eeapuolovue tov Rule 1 kot Rule 2
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Extipmnoy| enidoong

* Mmnopet va ptiaet trivial CDS
e TToAvmhokdtnTa yxpdvov: O(A?)

o TloAvmAokdtnTo pnpvopdtov: O(Av)

* Oyt eyydmon o011 Ba Pper to MCDS

TpApa HMMY, MavemoTthpio Osoocaliag
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Enovextipror g enidoong

* [ToAvmAokOTnTO ¥pOVOL UE ¥PNION TOV
OLO KaVOVeV: O(A’)

 [TolvmlokdtnTa unvoudtoy : (M)
omov M = |E(G)|

« Approximation factor: n/2
omov n = |V(G)|

TpApa HMMY, MavemoTthpio Osoocaliag
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A7n06¢e1éy Tov approximation factor

¢ ¢—¢——=2¢ "¢

| | | | | | | | | |

| | | | | | | | | |

I | I I I | | | I |

| | | | | | | | | |

| | | | | | | | | |

| | | | | | | | | |

| | | | | 15 | | | | |

| | | | | | | | | |

I | I I I | | | I |

| | | | | | | | | |

| | | | | | | | | |

| | | | | | | | | |

| | | | | | | | | |

| | | | | | | | | |
O—O0—0—0—0—0—0 O—O0—0—0—0—0—0

(a) (b)

Fig. 3. Instance for which the CDS computed by Wu and Li’s algorithm consists
of all nodes but the MCDS consists of only two nodes.
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