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Course Information

Short Intre

The obpctve of thi cans & to provide a complkte ndrodaction to algoritiee design md complex ity analygs te dunigues
Desc 1rip tion

The conmse anns at prov xlng fndas ertal inowledsy o esadng techongues of algprition desygrelated tapics It also
ain s ate hboratmgr parous can plexiy aw kysis for & better wmderstmuding of the despnpraciples. The course shonkd
follow a prograonm ng-fooused nroductay Canpulsr isnce sequence

The course will towe hoan the followme topics

» Basic corcepts recap: tactability, asyn protic order, graphs
o Dapralsprifion cesyEntecvagues  geedy algpomfions, civice anul conupuer, dymuonic programin 1 netwonc §lowr
o Computatonal rdractability: AP, NP-C anplete, PSPACE

« Dealng wih niractable problems  idatfratiay of stuchred special case s, appovcmation algaifions, beal
search heurstics

« Pandan zed algaithns
Keywerds  alzortlon design, complxty malysk

Prereq uisites

R o

o SUMICENT progann 1 S Erience
« Comfortable withmathem atwal prods

Rex anmnended

« FEnowkder mcomputer scence finvdanentals : data stcture, opeatmyg systemn, compuier archite chae, &t
« Asmuchlnowledgs o mathen atics as possblke
« hieglts nyow osm speciic area of study

Teaching phan

The cowre & cxpanzed Dto s vers lm ajr pats od each catans diferad topx s
hirodacton & bask cancepts recap

« Computatooul Tractabiliy
o Asymptay Order of Growth

« [aaple
Mya algortln desgntechaaqe s
Greechy aleoatluns
Dwide mxd c auper,

Dry1wan ic prog anm o,
Netwonk flow

NP avd PSPACE

« Fecucbihty




P < NPT
HP-Compkte

P <+ BPACE
PSPACEcanplete

Dea g with miyactabilty

Identaf x st of stictured special cases,
Approcnatian algprifion s,

Local sarchheumnsx &

Bandan med algatims

o hedule

Fraday 56-59, Lilxary 916

Wesd: Date Lectume

Handauts

1 2110015 hooducton

otabk IMatchmy

3 2 -'-.l.-_;-:l itlm .51.11I‘ & s

3 i 13} Cheedy Algprifion I

Tractatolty & Asypnptoty Order. Gaphs
Com Chareng. hterva 15 cleduimgPationag,
IMron m¢ Lateness, Optmal Cacle

2021/ Ureecly Algmfiun I

Dijstra s Alrortlon, Myonun Spanag Tree,
Prm /Fnxkal/Bonwka, C hitamg. Mn-cost
Atbae scence, Huffman Codes

201/ D xle med Covepuer 1

Meagsat Heomrence Febtiais, Coatng
hweaaos, Fadonized gudsort, Clesest Par of
Ponts

2021/ D xle mned Conepoer 11

21 Dyman ic Progranm ng I

Master Thearm, Iteger/Matrne Mulplratian
Coowohtxms & FFT

Veighted hterval Schechilng, Segn exted Least
squares, Subsst Suns aud Kiapsacks

201 Dy ic Programm mg 11

ot quence Ahgmert. HoschbergBe lhn a-Feod -
Moore, Megatwe Cycle Detectom

201 Metwak Flow |

M- Flow Moy Cut, Ford- Fukersan, Sigmentng
Paths, Capacity-scalmgthatest-mugnadng/Dmas,
Smnplk wnat-c apacity Metwaks

22 1/ htvactabity 1

Bpatite Matchaye, DEjond Paths, Coooktians wath
Demmds, Sunvey Desigy. Anlme Schedulng. n agp
a& gnertshon, PropctSekctay, Tamummead

Eln mutian

Polmomml-Tone Rechctians, Packg & Covermyg
problem , Satsfiababty Problen (raserS AT )

Trave Ing Sa kanan, Pottormg Problean s, Graph
Colamg Munerxal Frobkms

2 htractabiltsy 1T

Pus NP, NP-complete, co- NP, NP-had

20 Ecterdlng Tractabihty

Special cases (ree, plowr ty) Approsomation (vetex
cover, Jowpsack | Exponerta ] Algraifion s (3-S5 AT,
TaP)

2021/ PGPACE

Quutifed 3-SAT (QSAT | Plunug Pobkms,
PSPACE can plete

201/ Sppradon at on Aleorilan s

Load Balocmg Center Selectiom, Weigded Virtex
Cover, Knupsack Problkm

201/ Local Seaxch

Cradeit Des ant, Metr gpalis & Sanubted

Alpprifian,. Hopfeld Neural Netwonks, Mo -
Cut. Nash Equliria

2021/ Fanvlomnized Algartlm s

Conteadton Fesohiian, (lobal M- Cut, et 3-
satsabiry, Unawersal Hnﬂm} Clemaff Bouneds

Hote : slxles cortend me lagely consstent wifh the off xial accompaymg shdes of Algorifim De o

Evaliation

« Aftendaice & putxpation: 1005
« Lhuckerstmeing of the topx: 500




» Prespamg seill: 20%.
« Foalpopect 20%
« Hororablk boras: 10%.

Textbook

Mot 1 anyda tory Tt recommn auded

« Klenbewy & Tades, Algorithm Desig
o Sedgrwxk & Wone, Alsorifin
» Comnenetal, hsoducton fo Alrorigimes

Resources

o Riposmbletofnd PDF{1ks fran l:lu:_ web for all texdbooks Ixted above
[Lecture Slxles for Aleortlm Desgnl”
[Conmse site]”




