MIHICTEPCTBO OCBITH I HAYKU YKPATHU
AbBiBCHKMIT HALliOHAABHMIA YHiBepcuTeT iMeHi IBana ®panka
DaKyAbTET IPUKAAAHOI MATEMATUKH TAa iH(POPMATUKH
Kadeapa npukxaasHoi maremaTnku

3aTBepaikeHo
Ha 3acinanni
KadeapH IPUKIaJHOI MATEMATHKK
(bakynbTeTy TNpPUKIATHOI MaTeMaTHKd Ta
iHpOpMaTHKH
JIbBIBCBKOTO HAL[IOHAIBLHOIO YHIBEPCHTETY
imeHi IBana ®@panka
(mporoxon Ne _1 Bix 31 cepmust 2023 p.)
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Cunalyc 3 HAaB4aJIbHOI JUCHUILTIHH
“ AIFOPUTMH i CTPYKTYPH JaHUX (aHIJIIHCbKOI0 MOBOI0)”,
o BuKJagaerbest B mexkax OINII Ilpukaaana maremaTuka
Apyroro (MaricTepcbKoro) piBHsi BUIOI OCBITH 1151 3100yBayiB 3

cneniaabHocTi 113 — npuki1agHa maTeMaTHKa

JInBiB 2023 p.



Ha3Ba aucuumiinmn

AJNTOPUTMH Ta CTPYKTYPH JaHHX (QHTIHCHKOIO MOBOIO)

Anpeca BUKJIaJaHHS
JTUCIUILIIHHA

I'onoBuuii kopryc JIHY im. 1. ®panka
M. JIbBIB, ByJ1. YHIBEpCUTETChKA |

dakyJabTeT Ta Kadeapa,
3a SIKOI0 3aKpiNjieHa
MUCIMILIIHA

@akynbTeT NPUKIAJHOI MATEMAaTUKH Ta 1HPOPMATUKU
Kadenpa npuknagHoi MaTeMaTHUKU

I'any3b 3HaHb, mudp Ta
Ha3Ba cHeniajJbHOCTI

11 — maTemMaTHKa Ta CTATUCTUKA
113 — npukasHa MaTeMaTHKA

Bukaamaui qucuIiHu

binenpkuit  Bacunb, kaHgugaT (i3UKO-MaTEMaTUYHUX HayK,
Kadeapu NpUKIaTHOT MATEMATHKH

JIOLIEHT

KonTakTHa indopmanis
BHKJIAa1aviB

vasyl.biletskyy@Inu.edu.ua;
https://ami.lnu.edu.ua/employee/biletskyj
I'onosuwmii kopryc JIHY im. 1. @panka, xkab. 278
M. JIbBIB, ByJ1. YHIBEPCUTETChKA, |

KoncyabTanii 3 nuTanb
HABYAHHSA 110
TUCIUILIIHI
BiI0yBalOThCH

Koncynpranii B JeHb NpOBENEHHS JEKIiNH/1ab0paTopHUX 3aHATH (3a
nornepe - HbOI JTOMOBIIEHICTIO)

Cropinka Kypcy

https://ami.Inu.edu.ua/course/alhorytmy-ta-struktury-danykh-anhliyskoiu-
movoiu-prykladna-matematyka

Indopmanis npo
AUCUHMILTIHY

Jucuuuiina “AJITOpUTMH Ta CTPYKTYPU JaHUX € JUCLUILTIHOIO Ha BUOIp 31
cremianbHocTi 113 — mpukiIagHa MaTeMmaTHKa JUisi OCBITHBOI IMpOrpamMu
“IlpuknagHa MaTeMaTHKa”, sKa BUKIAJA€ThCS B 1-My cemecTpi B 06cs3i 6-u
kpenutiB (3a €Bponeiicrkoro Kpenutao-Tpanchepnoro Cucremoro ECTS).

Koporka anorauis
JTUCHUTLIIHYA

BuBdeHHs aucruiuriag “AJTOpUTMH Ta CTPYKTYpH AaHUX  CcHOpMyeE y
CTY/CHTIB YSBICHHS NpPO 3arajbHi MPUHLIWIN BUPILICHHS aJTOPUTMIYHO
CKJIQJHUX 3aj7]a4, IO TnependayaroTh BUKOPUCTAHHS Ta IOEIHAHHS
aNropuTMiB 1 cTpykTyp nanux. Kypc posminenmii Ha 16 momymiB. Ha
Ja00paTOPHUX 3AHATTIX CTYACHTH PO3B’SA3yIOTh MPAKTHYHI 3a7adi, Kl €
CKIaJHUMH Ta TmepeadavyaroTh JeKUIbKa MOXJIMBHX pillleHb Ta IXHIX
peamizamiii. ToMy BHKOHaHHS 3aBlIaHb NOTpeOye OIIHKA €(EKTUBHOCTI
NOTEHI[IMHUX pimeHb, BUOOpY Ta peanizalii ONTHMAaIbHOTO 3 HUX.
Po3B’s13aHHs pakTUYHOI 33/1a4i nepeadavyae HaMMCaHHA KOAY MPOrpaMH Ha
OIHIN 3 00’€KTHO-OPIEHTOBAHMX MOB MPOTPAMYBAHHS, BHKOPHCTOBYIOUH
HeoOX1/IHI CTPYKTYpHU JaHUX, Ta MOAAJIbIIe TEeCTYBaHHs pO3B’A3KY 3a/1ayi.

Meta Ta miJjai

Metoto € ¢GopMyBaHHA y CTYAEHTIB LUJIICHOTO YSIBICHHS IPO 3arajbHi

AUCHUILTIHH MPUHLIUIIY BUPILIEHHS aITOPUTMIYHO CKIaaHuX 3a1ad. Lim — copmysBatu
y CTYACHTIB CUCTEMY 3HaHb I110/10 IPUHIIUITIB BUPILLICHHS aITOPUTMIYHO
CKJIaJHUX 3a7a4, BHKOPHCTAHHS Ta TOEIHAHHS aJrOPUTMIB Ta CTPYKTYP
JaHHX.
Jlitepatypa s 1. Kopmen T. Beryn go anropurmis / Tomac Kopmen, Yapns3 Jleitzepcon,

BHUBYCHHSA I[I(ICIII/IIUIiHl/I

Ponansg PiBect, Knipdopn Craitn. — K.I.C., 2019

2. Sussman, Gerry, Harold Abelson, and Julie Sussman. Structure and

interpretation of computer programs — MIT Press, 2022.

Cormen, Thomas H. Algorithms unlocked. — Mit Press, 2013

4. Donald, E. Knuth. The art of computer programming. — Addison-
Wesley

5. Skiena, Steven S. The algorithm design manual: Text. Vol. 1. —
Springer Science & Business Media, 1998

6. Kao, Ming-Yang. Encyclopedia of algorithms. — Springer Science &
Business Media, 2008.

7. Sedgewick, Robert, and Philippe Flajolet. An introduction to the analysis

w
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of algorithms. — Addison-Wesley, 2013.

Oo6csar kypey

3aranpanii o0csar: 180 roawH. AyauTOpHHX 3aHATH: 64 roxa., 3 HuUx 32
TOAMHHU JIeKUild Ta 32 roxuuu jgabopaTopHux podit. CamocTiiiHOI poboTH:
116 ron.

OuikyBaHi pe3yibTaTH
HABYaHHS

VY pe3ynbTari BUBUCHHS JAHOTO KypCY CTYJCHT IIOBUHEH
® 3HATH: MPUHIIMITA BUPIMICHHS AJITOPUTMIYHHX 3a/1a4d Ta HEOOXiTHI IS
IILOTO CTPYKTYPH JIaHUX;
® BMITH: MOEJHYBATH AJITOPUTMHU Ta CTPYKTYPH ITaHUX JIJIS BHUPIIICHHS
MPAKTUYHUX 3324, aHAIII3yBaTH XapaKTePUCTUKH MPAKTUIHHX 3a]1a4 Ta
OIIiHIOBAaTH €()EeKTUBHICTh MOKJIMBUX NUISXIB BHPIIICHHS, peaizyBaTh
PO3B’SI30K MPAKTUYHOT 3a/1a4i.

Kuro4osi ciioBa

QJITOPUTM, CTPYKTYPH JaHUX, O0YMCIIIOBAIbHA CKIIAIHICTh

Dopmat Kypcy OYHHU
Temu [Tonano Hwxk4ve y Tabnuui Cxema Kypey “AJNTOPUTMH Ta CTPYKTYPHU JAHUX
HincymxoBuii 3anik
KOHTPOJIb, hopma
IIpepekBizuTn JUnist BUBUEHHS IUCIUILTIHYU CTYICHTH MOTPEOYIOTh 0a30BUX 3HAHB 3

® OCHOB ITPOrpaMyBaHH:
® IPOTrPaMHOro 3a0e3MeYeHHs

HaBuaabHi MeToau Ta
TeXHiKH, AKi OyayTh
BHKOPHCTOBYBATHCS Mij
yac BUKJIAJAHHS KypCy

Jlexuii, mpe3eHTarii, MOLyJIbHUI KOHTPOJIb.
JlomanrHi Ta iHIUBIAYyaTbHI 3aBIaHHS

Heo0Oxiane o01agHanHd

Komm’totep 13 nporpamuum 3abe3nedenusam Visual Studio Code, goctyn 1o
IHTEpHETY.

Kpurepii oninoBanHs
(oxpeMo 1J1s1 KOKHOI'0
BU/Y HABYAJIbHOI
AIAJILHOCTI)

OmnintoBanHs npoBoauThes 3a 100-0anpHOO HIKanow. Brpogosxk cemectpy
cTyneHT Moxke orpumatu 100 6ani. 3 HUX:

e iHaMBiTyabHI 3aBnanHs (50 6anis, 5 3aBmans mo 10 6aliB KOXKHE)

® KOHTPOJIbHI TecTH Ha matdopmi https://algotester.com/ (50 GamiB)
3arayiom npotsarom cemectpy 100 Garis.
AxkaneMiyHa 100poyecHicTh: OUiKyeThCs, 0 POOOTH CTYAEHTIB OyayTh iX
OpUTIHAJLHUMHU JOCIIDKEHHSIMH YU MipKyBaHHSMH. BiJCyTHICTh MOCHIaHb
Ha BUKOPHCTaHI Jikeperna, (padpuKyBaHHS JKepesl, COUCYBaHHS, BTPyYaHHS
B pOOOTY IHIIMX CTYACHTIB CTaHOBJATH, allé HE OOMEXYIOTb, MPHUKIAIN
MOJKJITUBOI aKaJeMiqHOi HeJ00poYecHOCTI. BUSBICHHS O3HAK akaJaeMidHOT
HEZJOOPOYECHOCTI B MHCHMOBIM pPOOOTI CTyIEHTa € MiACTaBOO Ais il
He3apaxyBaHHHS BHKJIQJlauyeM, HE3ale)KHO BiJ MacmTaliB IUIariaty 49d
oOMaHy.
BinBinanHsi 3aHAITh € BOXJIMBOIO CKJIAOBOIO HaBuaHHS. OUIKY€ThCS, IO
BCl CTYIEHTH BIJIBIIalOTh ycCi JEKIii 1 JabopaTopHi 3aHATTA KypCy.
CryneHTd MaroTh 1HGOPMYBATH BUKIAJada MPO HEMOXKIHMBICTH BiJIBiTaTH
3aHATTA. Y OyIb-SKOMY BHIAJKy CTYAEHTH 3000B’s3aHi JOTPUMYBATHCS
yCIX CTPOKIB BHU3HAUYEHMX ISl BUKOHAHHS yCiX BHJIB IHUCHMOBHX pOOIT Ta
1HAMBIAYyalbHUX 3aBJaHb, Iepea0adYeHIX KypCOM.
Jliteparypa. VYcs gmitepatypa, fAKy CTYACHTH HE 3MOXYTh 3HAWTH
caMoCTiiiHO, Oyne HajJaHa BUKIAJauyeM BUKIIOYHO B OCBITHIX Milax Oe3
mpaBa 1ii mepenadi TpeTiM ocobam. CTyneHTH 3a0XOUyIOThCS 10
BUKOPHCTAHHA TaKOX W 1HIIOI JITepaTypu Ta JKepen, SIKUX HeMae cepen
PEKOMEH/I0BaHUX.
Ionitnka BucTaBjieHHA OauiB. BpaxoByioTecsi ©Oanu HaOpaHi 3a
IHAMBIAYalbHI 3aBAaHHS Ta KOHTPoOJbHI TecT. Ilpu 1pomy 0OOB’SI3KOBO
BPaxOBYIOTHCSl MPUCYTHICTh HA 3aHATTAX Ta aKTUBHICTH CTYJEHTA IiJ 4ac
71a00paTOPHOrO 3aHATTSA; HEJOMYCTUMICTh IPOIYCKIB Ta 3ami3HEeHb Ha
3aHSTTSA, KOPUCTYBaHHSI MOOUIBHUM Tene(OHOM, TUIAHIIETOM YW 1HIIUMU



https://algotester.com/

MOOITPHUMHU TPUCTPOSIMH Tl Yac 3aHATTA B IUIAX HE TIOB’S3aHUX 3
HaBYaHHSM; CIIMCYBAaHHS Ta IUIariaT; HECBOE€YACHE BUKOHAHHSI TOCTABJIEHOTO
3aBJaHHS 1 T. iH.

Konni popmu nopyuieHHs akaJeMiqHOI JOOPOUYECHOCTI HE TOJNEPYIOTHCS.

OnuryBaHHA AHKeTy-OIlIHKY 3 METOI0 OI[IHIOBaHHS SKOCTI Kypcy Oyae HajaHo o
3aBEPIICHHIO KYPCY.
Cxema Kypcy “AJropuT™Mu Ta CTPYKTYPH aHUX
Tux. | Tema, nian, KOpoTKi Te3n dDopma 3aHATTH Pecypceu | 3aBnanns, | Tepmin
roj. BHKOHAHHS
1 Beryn. TTonsaTTs anroputmy. Jlexuis (2 rox.) [1-7] 1 THX/IeHD
AmHani3 CKJIaIHOCTI.
O-cumMBOJIiKa, aCUMITOTHKA, yac | JJaGopatopue [1-7] 1 THXKICHB
poOOTH aNrOpUTMIB, IIBUAKICTH 3aHATTS (2 rox.)
pocTy GYHKLIN: Jorapudm,
ITOJIIHOM, SKCIIOHEHTA.
2 AJNTOPUTMHU COPTYBaHHS. Jlexmis (2 rox.) [1-7] OmnpairoBa | 1 TIK/IEHB
HHS
JIEKIIAHOTO
matepiary
(4 onm.)
AJNTOPUTMHU COPTYBaHHS JlabopaTophne [1-7] 1 THXIEHB
Oynp0aITKOIO Ta BCTABKAMHU. 3aHATTS (2 TO1I.)
[IIBusiKEe COpTyBaHHS.
3 JIBIKOBUH TOIIYK, METOJ IBOX Jlekmis (2 rox.) [1-7] OmparroBa | 1 THXKIEHB
BKa31BHUKIB. HHSA
JIEKLIAHOT'O
MaTepiany
(8 rox.)
3anmaui Ha qBIWKOBUI TOMIYK, K- JlaboparopHe [1-7] 1 THKIEeHb
Ta MOPSAJIKOBA CTATHCTHKA. 3aHATTS (2 TO1.)
4 [Mipamin. Jlexmis (2 rox.) [1-7] OmnpaimroBa | 1 TIKIEeHB
HHS
JIEKIIAHOTO
matepiary
(4 onm.)
binapua mipamina, k-apua JlabopaTopHe [1-7] 1 THKICHD
mipamijia, HIKHI OI[IHKY Ha 4ac 3aHATTS (2 roj.)
COpPTYBaHHA Ta Ha yac Mo0yI0BU
nipamizn.
5 CTpyKTypH JaHHX. Jlexuis (2 rox.) [1-7] OmnpaiioBa | 1 TIKIEHB
HHS
JEKIIHHOTO
Marepiany
(8 ron.)
Crek, ziek, yepra, CIIMCOK, JlaGopaTopue [1-7] 1 THXIeHb
JIBO3B'SI3HUM CITHUCOK, 3aHATTH (2 roj.)
JWHAMIYHAN MacHUB, Xelll-
TaOJIULISA, CTPYKTYPH, L0
PO3IIMPIOFOTHCS.




6 MeTo moBHOTO mepebopy. Jlekrist (2 rox.) [1-7] OmnpairoBa | 1 TIKIEHD
Kanibui anropurmu. HHS
JEKIIHHOTO
Marepiany
(4Tonm.)
3anaui, sIKI MOXHA PO3B’sA3aTH JlaGopaTopHe [1-7] 1 TmxIEeHb
METOJ/IOM IOBHOTO TIepedopy. 3aHATTSA (2 rox.)
Onrtumizanii HOBHOTo nepedopy.
KaniOHi Ta HaOMIKEHI
QITOPUTMH.
7 JluHamivHe IpOrpaMyBaHHS. Jlexuis (2 rox.) [1-7] OmnpamoBa | 1 THxIeHb
HHS
JEKIIHHOTO
Marepiany
(16 ron.)
3anmaui mpo prok3ak, HaliIOBITY Jlaboparophe [1-7] 1 THX/IeHD
CIIJIBHY M ATTOCT JOBHICTb. 3aHATTS (2 TO1I.)
JluHamika Ha ImiIMHOXKHUHAX,
MiBIIpI3Kax, IepeBax, MPIMHUX
Ta po3ipBaHUX MPOPIIIX
8 AnroputMu Ha rpadax. Jlexmis (2 rox.) [1-7] OmnpaimoBa | 1 TIxIeHD
HHS
JIEKIIAHOI'O
matepiary
(16 rox.)
OO0xix B rmbuHy, omnyk 1ukna | JlabopatopHe [1-7] 1 THXIeHD
B rpadi, TOmosoriyHe 3aHATTA (2 rox.)
COPTYBaHHS, KOMIIOHECHTH
CHJIBHO{ 3BSI3HOCTI,
po3dapOyBaHHS B 1Ba KOJIBOPH.
Anroputm JleWKcTpH, alropuT™M
A*, anroputm Omnoiina.
Anroputm ®@opna-benmana ta
HOTro onTHMI3allii, MOUTyK MK
BIJICMHOT Baru.
9 AnroputMu o0y1I0BH Jlekmis (2 rox.) [1-7] OmnpamoBa | 1 THXKIEHB
MiHIMaJILHOTO KapKacy. HHS
JEKIIHHOTO
Marepiany
(4 ron.)
Cucrema MHOXWH, 1110 HE JlaGopaTopue [1-7] 1 THXIeHb
NEPETUHAIOTHCA. AJITOPUTMHU 3aHATTA (2 rox.)
Kpyckana Ta Ilpima.
10 | Jdepesa momryky Ta aepeBa Jlekist (2 rom.) [1-7] OmnpairoBa | 1 TIKIEHD
BiJIPI3KiB. HHSA
JIEKLIAHOTO
matepiary
(16 rox.)
JIBiiiKOBI JepeBa MOMIYKY. JlabopaTopHe [1-7] 1 THXICHD
JlepeBo Binpi3KiB, omnepailii B 3aHATTS (2 roj.)
TOMIII 1 Ha BiAPi3KY, Moaudikaii
Ha BiJpi3Ky. JlepeBo DeHBiKa.
11 | [lapocmoiyKku Ta MOTOKH. Jlexuis (2 rox.) [1-7] OmnparoBa | 1 TIKIEHB

HHA




JIEKIIHOTO

Marepiany
(8 rox.)
MakcumanpHa mapocroiayKka B Jlabopartophe [1-7] 1 THxIeHb
JBOJI0JIbHOMY Ipadi. MiHiManbHe | 3aHATTS (2 roa.)
MOKPUTTS BEPIIMHAMHU.
MakcumanbHa He3alexHa
MHOkHHa. Anroput™m Kyna ta
roro onrrumi3zaiii. [loToku.
Teopema ta anroputm @opaa-
®dankepcoHa. AIropuTMu
HOUTYKY ITOTOKIB MiHIMAJIbHOT
BapTOCTI.
12 | PsaxoBi anropuTMH. Jlekrist (2 rox.) [1-7] OmnpairoBa | 1 TIKIEHD
HHS
JIEKLIHOTO
matepiary
(8 rox.)
[Tomryk miapsiaka B psKy. JlaGopaTophe [1-7] 1 THXKICHB
Cydikcuwmii macu. CydikcHuiA 3aHATTS (2 rox.)
aBToMmart. CydiKkcHE AepeBo.
13 | Teopis irop. Jlexuis (2 rox.) [1-7] OmpamroBa | 1 TxKAEHB
HHS
JEKIIHHOTO
Marepiany
(4 ron.)
I'pa Hima, uucna I'panni, JlaGopaTopHe [1-7] 1 TnxneHb
PETPOCIEKTUBHUN aHa13. 3aHATTA (2 rO].)
14 | XemyBaHHs Ta 6iTOBE Jlekmis (2 rox.) [1-7] OmparroBa | 1 THXKIEHB
CTHCHEHHS. HHS
JIEKLIAHOT'O
MaTepiany
(4 ron.)
VYHiBepcallbHE XeIllyBaHHS, JlaGopaTopHe [1-7] 1 THXKICHB
MOJIBiifHE XenryBaHHS. biToBe 3aHATTS (2 roj.)
CTHUCHEHHSI.
15 | ObuucnroBaibHA FEOMETPIs. Jlexuis (2 rox.) [1-7] OmpamroBa | 1 TxKAEHD
HHS
JEKUIAHOTO
Marepiamy
(8 rox.)
3amada npo nepeTuH Bijpi3kiB Ha | JJabopaTopHe [1-7] 1 TIXIeHb
rtomyHi. OOYHMCIICHHS TUTOIIT 3aHATTS (2 TO1I.)
6aratokytHuka. [lobynoBa
OTYKJIOi 000JIOHKH.
16 | AnreOGpa Ta Teopis ynces. Jlekmis (2 rox.) [1-7] OmpairoBa | 1 THXKIEHB
HHS
JIEKLIAHOTO
MaTepiany
(4Tonm.)
Merton 'ayca ta niniiiHa anre6pa. | JlabopaTopHe [1-7] 1 THXKIeHBb

[leperBopennst @yp'e. Tect Ha
POCTOTY, (haKTOpH3AIlis YHCeT.

3aHATTSA (2 rox.)




Discipline name

Algorithms and Data Structures (in English)

Address where the
discipline is taught

The main building of Ivan Franko National University of Lviv
1, Universytetska st., Lviv

The faculty and
department under
which the discipline is
established

Faculty of Applied Mathematics and Informatics
Department of Applied Mathematics

Field of knowledge, code
and name of specialty

11 — Mathematics and Statistics
113 — Applied Mathematics

Teachers of the

Biletskyy Vasyl, Candidate of Physical and Mathematical Sciences,

discipline Associate Professor of the Department of Applied Mathematics
Contact information of | vasyl.biletskyy@Inu.edu.ua;
teachers https://ami.lnu.edu.ua/employee/biletskyj

Room 262,
The main building of Ivan Franko National University of Lviv,
1, Universytetska st., Lviv

Consultations on issues
of training in the
discipline are taking
place

Consultations on the day of lectures/laboratory sessions (by prior agreement)

Course page

https://ami.lnu.edu.ua/en/course/algorithms-and-data-structures

Information about the
discipline

The discipline "Algorithms and data structures” is a discipline of choice
from specialty 113 - applied mathematics for the educational program
"Applied Mathematics"”, which is taught in the 1st semester in the amount of
6 credits (according to the European Credit Transfer System ECTYS).

Brief abstract of the
discipline

The discipline "Algorithms and data structures™ will give students an idea of
the general principles of solving algorithmically complex problems, which
involve usage and combination of algorithms and data structures. The course
is divided into 16 modules. During laboratory classes, students solve
practical problems that are complex and might have several possible
solutions as well as their implementations. Therefore, assignments and tasks
require an assessment of the effectiveness of potential solutions, the proper
selection and implementation of the optimal solution. Solving a practical
problem involves writing the program code in one of the object-oriented
programming languages, using the related data structures, and further
thorough testing.

Goal and objectives of
the discipline

The goal is to form students’ holistic idea of the general principles of solving
algorithmically complex problems. The objectives are to form students'
knowledge system of complex algorithmic problem solution principles,
usage and combination of algorithms as well as data structures.

Literature for the
discipline

1. Kopmen T. Beryn go anropurmis / Tomac Kopmen, Yapns3 Jleitzepcon,
Ponansg Piect, Knipdopn Craitn. — K.I.C., 2019

2. Sussman, Gerry, Harold Abelson, and Julie Sussman. Structure and
interpretation of computer programs — MIT Press, 2022.

3. Cormen, Thomas H. Algorithms unlocked. — Mit Press, 2013

4. Donald, E. Knuth. The art of computer programming. — Addison-
Wesley

5. Skiena, Steven S. The algorithm design manual: Text. Vol. 1. —
Springer Science & Business Media, 1998

6. Kao, Ming-Yang. Encyclopedia of algorithms. — Springer Science &
Business Media, 2008.

7. Sedgewick, Robert, and Philippe Flajolet. An introduction to the analysis
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of algorithms. — Addison-Wesley, 2013.

Scope of the course

Total volume: 180 hours. Classroom classes: 64 hours, including 32 hours of
lectures and 32 hours of laboratory work. Independent work: 116 hours.

Expected learning

Upon completion of this course, the student will

outcomes e know: the principles of solving algorithmic problems and related data
structures;

e be able to: combine algorithms and data structures to solve practical
problems, analyze the properties of practical problems and evaluate the
effectiveness of possible solutions, implement the solution of a practical
problem.

Keywords Algorithm, Data Structures, Computational Complexity
Course format Face-to-face
Topics See below in the table Scheme of the course "Algorithms and data

structures"

Final control, form

Test

Prerequisites

To study the course, students need basic knowledge of
e fundamentals of programming
e software development

Teaching methods and
techniques that will be
used during the teaching
of the course

Lectures, presentations, modular control.
Homework and individual tasks

Required equipment

A computer with Visual Studio Code, internet access.

Evaluation criteria
(separately for each type
of educational activity)

The assessment is carried out on a 100-point scale. During the semester a
student can earn 100 points according to the following distribution:

e individual tasks (50 points, 5 tasks, 10 points per task)

e control tests on Algotester platform https://algotester.com/ (50 points)
A total of 100 points during the semester.
Academic Integrity: Students' works are expected to be their own original
research or reasoning. Lack of references to used sources, fabrication of
sources, plagiarism, interference in the work of other students are, but are
not limited to, examples of possible academic dishonesty. The detection of
signs of academic dishonesty in a student’s written work is a reason for its
rejection by the teacher, regardless of the scale of plagiarism or deception.
Attending classes is an important part of learning. All students are expected
to attend all lectures and laboratory sessions of the course. Students must
inform the teacher about the impossibility to attend classes. In any case,
students are obliged to adhere to the deadlines set for homework and
individual assignments provided by the course.
Literature. All literature that students cannot find on their own will be
provided by the teacher for educational purposes only, without the right to
transfer it to third parties. Students are also encouraged to use other literature
and sources that are not among the recommended ones.
Scoring policy. Points scored during control tests and for individual tasks
are taken into account. At the same time, attendance of classes and the
student’s activity during laboratory sessions must be taken into account;
inadmissibility of absences and lateness to classes; using a mobile phone,
tablet or other mobile devices during class for purposes not related to
education; plagiarism; untimely performance of the assigned task, etc. Any
form of breach of academic integrity will not be tolerated.

Poll

An evaluation questionnaire for the purpose of assessing the quality of the
course will be provided upon completion of the course.
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Scheme of the course "Algorithms and data structures™

Week | Topic, plan, short theses Form of activity | Resources | Assignment, | Deadline
hours
1 Introduction. The concept of an Lecture (2 hours) | [1-7] 1 week
algorithm. Complexity analysis.
O-notation, asymptotics, running | Laboratory class [1-7] 1 week
time of algorithms, growth rate of | (2 hours)
functions: logarithm, polynomial,
exponent.
2 Sorting algorithms. Lecture (2 hours) | [1-7] Processing of | 1 week
lecture
material
(4 hours)
Bubble sort, insertion sort, quick | Laboratory class [1-7] 1 week
sort. (2 hours)
3 Binary search, method of two Lecture (2 hours) | [1-7] Processing of | 1 week
pointers. lecture
material
(8 hours)
Binary search problems, k-th Laboratory class [1-7] 1 week
order statistics. (2 hours)
4 Heaps. Lecture (2 hours) [1-7] Processing of | 1 week
lecture
material
(4 hours)
Binary heap, k-heap, sort time Laboratory class [1-7] 1 week
and heap construction time. (2 hours)
5 Data structures. Lecture (2 hours) | [1-7] Processing of | 1 week
lecture
material
(8 hours)
Stack, deck, queue, list, doubly Laboratory class [1-7] 1 week
linked list, dynamic array, hash (2 hours)
table, expanding structures.
6 Full search method. Greedy Lecture (2 hours) | [1-7] Processing of | 1 week
algorithms. lecture
material
(4 hours)
Problems that can be solved by Laboratory class [1-7] 1 week
the full search method. (2 hours)
Optimization of the full search.
Greedy and approximate
algorithms.
7 Dynamic programming. Lecture (2 hours) | [1-7] Processing of | 1 week
lecture
material
(16 hours)
Knapsack problems, longest Laboratory class [1-7] 1 week
common subsequence. Dynamics | (2 hours)
on subsets, subsegments, trees,
straight and broken profiles.
8 Graph algorithms. Lecture (2 hours) [1-7] Processing of | 1 week

lecture




material

(16 hours)
Depth first search, finding a cycle | Laboratory class [1-7] 1 week
in a graph, topological sort, (2 hours)
strongly connected components,
two-coloring problem. Dijkstra’s
algorithm, A* algorithm, Floyd's
algorithm. Ford-Belman
algorithm and its optimization,
finding a negative weight cycle.
9 Miminal spanning tree Lecture (2 hours) | [1-7] Processing of | 1 week
algorithms. lecture
material
(4 hours)
Disjoint set union. Kruskal'sand | Laboratory class [1-7] 1 week
Prim's algorithms. (2 hours)
10 | Search trees and segment trees. Lecture (2 hours) | [1-7] Processing of | 1 week
lecture
material
(16 hours)
Binary search trees. Segment tree, | Laboratory class [1-7] 1 week
operations at a point and on a (2 hours)
segment, segment updates.
Fenwick Tree.
11 | Matchings and network flows. Lecture (2 hours) [1-7] Processing of | 1 week
lecture
material
(8 hours)
The maximum matching in a Laboratory class [1-7] 1 week
bipartite graph. Minimal vertex (2 hours)
coverage. Maximum independent
set. Kuhn's algorithm and its
optimizations. Ford-Falkerson
theorem and algorithm.
Algorithms for finding minimum
cost flows.
12 | String algorithms. Lecture (2 hours) | [1-7] Processing of | 1 week
lecture
material
(8 hours)
Search for a substring in a string. | Laboratory class [1-7] 1 week
Suffix array. Suffix automaton. (2 hours)
Suffix tree.
13 | Game theory. Lecture (2 hours) | [1-7] Processing of | 1 week
lecture
material
(4 hours)
Nim game, Sprague-Grundy Laboratory class [1-7] 1 week
numbers, retrospective analysis. (2 hours)
14 | Hashing and bit-compresion. Lecture (2 hours) | [1-7] Processing of | 1 week
lecture
material
(4 hours)
Universal hashing, double Laboratory class [1-7] 1 week




hashing. Bit compression.

(2 hours)

15 | Computational geometry. Lecture (2 hours) | [1-7] Processing of | 1 week
lecture
material
(8 hours)
Intersection of segments on a Laboratory class [1-7] 1 week
plane. Calculating the area of a (2 hours)
polygon. Construction of a
convex hull.
16 | Algebra and number theory. Lecture (2 hours) | [1-7] Processing of | 1 week
lecture
material
(4 hours)
Gauss method and linear algebra. | Laboratory class [1-7] 1 week

Fourier transformation. Prime

test, integer number factorization.

(2 hours)




