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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
Prev ous

Desc rip tion

The conose amns at prov ring fundaon extal lowledg o sxastng techougues of algoorfun desyg-related topics. | also
ain s ate hboratmer Eaous can plexty an lyss for a better wderstmudng of fhe desgnprnciples. The course shoakd
follow a progranm ng-focused ntrodictay c anputer S1Ee SEqUEnCe

The conmrse Wl tone b an the folloswng topacs

Basic conx epts recap : fractabibity, asan piotic crckr graphs
Iajor algorition cesagn teclnacues: gree dy algpraflon s, dovide and caneuer, dynuanic programm g netwok flow

Computatonal pdactabilty: AP, HP-Canplste, PSPACE

Dealng wih niractable paoblems | idatifxation of stuctned pecial cas s, appocmation algatfos, beal
semch heurstics

Fanclan = alpatims
Keywerds : algortlom desgn, complxty malyse

Prerequisites

Requmed

« SufficEnt progamin I Sperience
» Comfootable wifh mathemn atval prods

Res arnonuendied

« Knowk dee mcomputer scence fimdan endals: data stuchre, operatog system, computer arclate chue, et
« Asmuchlnowledgs of mathem atics as possibk
» hegts noyow oem speciic area of study

Teaching plan

The cowns & orgarnzed oo = vera ln ajor pats ol sach catans difeadt topx s,
htrodacton & basx cawepts recap

« Comptatenal Tractabilty

« Aoymptay Order of Growth

« Crapls
Mya algorilm desgnteclnaqes

o Creedy algoriiuns,

« Dk axl C e,

« Dryiemic prog anm e,
« Netemok flow

NP wd PSPACE




Reduchbility

s P £ NPT
NE- Complkete

« P+« PSPACE
PEPACEcanplete

Dea g with noactabaliy:

Iderdrf x atiany of stnactumed special cases,
Apprond Ination algpoians,

S hedule

Local searchlewmisty s
Ranvdan ged alpaitlms

Tuesdy $2-55, Lilwary 910
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Handaxts
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Alpaithm Awbsis & Graghs

Stablk Matchmy

Tractalnhty & Asymptotr Order, Gaphs

Lad | b = i?

2002/

2002/

22/

Fy cerkr Alermttivm |
L eecly Algoiun |

(heedy Algaiion 1T

Dy xle s Comepuer 1

Com Clmrgng. haerva 15 cdhedulmgPationig,
Mrun me Lateness. OptmalCache

Dijkstra’s Aleortlon, Mrunun Spanag Tree,
Frm /EnskalBonwka, Chstermg. Ma-cost
Arbare scence, Hoffman Codes

Magsat Reameawe Fehtians, Coatng
hweasors, Radomized gucksort, Clesest Par of
Fonts

20324

Dy xle and Conepuaer [

Master Thearem, htegerMato: Mukpleatian
Coarmohtxms & FFT

20

20

Dy i Progrann mg |

Urvan 1c Mrogranm ng L

Vkiglted haeval Scheduling Segn axted Least
Squares, Subset Sum s aud Kwpsacks

ae quence Ahgmert, HorschbergBe lhn an-Ford -
Moore, Megatwe Cycle Detectom

M2

Metwak Flow |

Muoc-Flowr Moy Cut, Ford-Fukersan, Aigm admg
Paths, Capacity-scalmygShatest-mugnentng/Dma s
sImpk vout- apacity Hetwaks

Bpatte Matchag, DEjondt Pafhs, Coouktions with
Demands, Suvey Desigy Axlme Scheduling, bn age
Se guertation, PropctSekction, Tomuan et

Elm matian

"ID"I st i

Pohnuomml-Tone Pechwtians, Packng & Covermyg
problem, Satsfiabohry Problean (rasterd AL L

Trave Img Sa kanm, Pottoomye Problem s, Graph
Colamg Munerxal Probkms

202/

Pus NP, N'P-camplete, co- NP, N'P-had

"ID'I Ay

o

special cases (tree, plawr tyl Appronom st (vetex
cover lampeack | Eoponeatsa ] Alpprtfians (3-5AT,
TSP)

Y

S inl

PERACE

Jppros on aton Algortion s

Quatded 3-5AT (QSAT ), Pluvay Probkm s,
P5 PACE canplete

" Load Balmxmg Cexter Selectom, Weighted Virtex

Cover, Knapsack Problkm

2022

Local Search

Cradeit Desc ext, Metrapolis & Sooulated
Aleporiffon, Hopfeld Neural Netwonkes, oo imum -
Cut. Nash Bpuiliria

2022/

Bandomn ized Alear il s

Cordentaon Fesohman, (dobtal Mm- Cut, Mo 3-
satidfiabilty, Unmversal Hadhg, Chenoff Bowneds

Note: slxies cortend ae lagely consastert wath the off xial accompaymg shdes of Algorifin Dk g

Evaliation

o Atendhice & putxmpatmn: 200




» Uhnderstmeing of the topx: 40%.

« Foalpopct 40%,

» Honorabk borox: 10%
Froalrepart [pxif]

» Telease data: 022/1129

& colkctfeechacks: 1 week
o the 2022/1281

Texthook

Mot mandatory bt recommended.
« Kenberr & Tades, Alporithm Desige

o Sedgrwxk & Wne, Alrorifins
» Comenetal, heroducion fo Algorithms

Resources

« Expossibletofmnd PDFfiks fran the web for all texdbooks Isted above
[Lecture Slides for Algorisim Design]!
[Cownse site for Alzorifin]
[Leet Code]
[Course site]”




