MIHICTEPCTBO OCBITH I HAYKH YKPATHH
JIbBiBCchbKHIT HAIOHAIbLHUI YHiBepcuTeT iMeHi IBana ®@panka
dakyabpTeT NPUKJIAIHOI MATEMATHKH Ta iHYOPMATHKH
Kadenpa npuxiagnoi MaTeMaTHKH

OHOBJIEHO Ta 3aTBepPIKEHO

Ha 3aCigaHHi

Kadeapu MPUKIIATHOI MAaTEMaTHKU
(bakynpTeTy TNpUKIagHOI MaTeMaTHKH Ta
iH(pOpPMATHKH

JIbBIBCBKOTO HALIOHAJIBHOTO YHIBEPCHTETY
imeHi IBana ®panka

(mporokon Ne S Bin /7.4 2023 p.)

FOpiit ALLYK

Cuiadbyc 3 HaBYAJbHOI AMCHHMILIIHU
«AJITOPUTMH Ta CTPYKTYPH JaHUX (AHIJIIHCHKOI0 MOBOIO)»,
o BukjIagaerbesa B mexkax OHII Ilpukiagna MaremaTuka
Apyroro (MaricrepchbKoro) piBHsi BUIIOI 0CBiTH /1 3100yBay4iB

3 cneniajgbHOCTi 113 — npUKIagHa MaTeMaTHKA

JIbBiB 2023 p.



Ha3Ba qucnuniainm

AJNTOPUTMH Ta CTPYKTYPH AaHUX (QHTITIHCHKOIO MOBOIO)

Anpeca BUKJIaJaHHS
TUCIUTILIIHYA

I'onosuwmii kopryc JIHY im. I. @panka
M. JIbBiB, ByJ. YHIBepCUTETChKA |

®dakyJabTeT Ta Kadeapa,
3a SIKOI0 3aKpiljieHa
TUCIUILIIHA

daxysbTeT NPHUKIAJHOT MATEMAaTHKU Ta iHHOPMATUKU
Kadenpa npuknannoi MaTeMaTHKH

I'any3b 3HaHb, IKGP Ta
Ha3Ba CHENiaJbHOCTI

11 — maTeMaTHKa Ta CTATUCTUKA
113 — npukIagHa MaTeMaTHKa

Bukaagaui pucouILIing

binenpkwit Bacwine, kanaumar (i3MKO-MaTeMaTUYHHX HayK,

KadeIpu NpUKIAAHOI MATEMAaTUKH

JOLCHT

KonrtakTHa indopmanis
BHKJIAJA4iB

vasyl.biletskyy@Inu.edu.ua;
https://ami.lnu.edu.ua/employee/biletskyj
I'onosuwmii kopryc JIHY iwm. I. @panka, xab. 278
M. JIbBiB, ByJI. YHIBEpCUTETChKA, |

KouncyabTauii 3 nuTanb
HABYAHHS 110
AUCHMILIIHI
BiI0yBalOTHCS

Koncynpramii B JeHb NpPOBEACHHS JIEKIii/mabopaTopHUX 3aHATH (3a
Tonepe/1- HbOK JIOMOBJICHICTIO)

Cropinka Kypcy

https://ami.Inu.edu.ua/course/alhorytmy-ta-struktury-danykh-anhliyskoiu-
movoiu-prykladna-matematyka-1-9

Inpopmanis npo
AUCHMILTIHY

Jucuuiutina « AJTOPUTMH Ta CTPYKTYPH JTaHUX» € AUCIUILTIHOIO Ha BUOIp 31
cnemiaigbHOCTI 113 — mpukiIagHa MareMaTHKa Il OCBITHbO-HayKOBOT
nporpamu «lIpukianHa MaremaTrukay, sika BUKJIAJaeThes B 1-My cemecTpi B
o0cs31  6-u  kpeautiB (32 €Bpomeiicbkoro  KpenutHo-TpancdepHoro
Cuctemoro ECTY).

KopoTtka anoranis
TUCIUILIIHYA

BuBueHHS AMCIUIUIIHU «ANTOPUTMH Ta CTPYKTYpH HaHUX» chopMmye y
CTYACHTIB YSBJIEHHS PO 3arajbHi NPUHIMIIN BUPIMIEHHS aJrOpPUTMIYHO
CKIagHUX 3aJay, M0 TependadaroTh BHUKOPUCTAHHS Ta TIO€JIHAHHS
anroput™MiB 1 cTpyktyp nanux. Kypc posminenmii Ha 16 moamyniB. Ha
7a00paTOPHUX 3aHATTIX CTYIEHTH PO3B’SA3yIOTh NPAaKTUYHI 3aadi, sKi €
CKJIaJIHUMU Ta TMepeadavyaroTh [eKUTbKa MOMIUBUX PIINIEHh Ta IXHIX
peamizaniii. ToMy BUKOHaHHS 3aBJlaHb MOTpeOye OIIHKU €(EeKTUBHOCTI
MOTEHIINHUX pilleHb, BUOOpY Ta peaizalii ONTHUMAIbHOTO 3 HHX.
Po3B’s13aHHS npakTUYHOI 3a7a4i niepeadavae HaMMCaHHs KOy MPOrpaMH Ha
OJIHIA 3 00’€KTHO-OPIEHTOBAHMX MOB IPOrPaMyBaHHS, BHUKOPUCTOBYIOUU
HEOOXIJIHI CTPYKTYpH JIaHHX, Ta MOJaJIbIlIe TECTYBaHHS PO3B 3Ky 3a/1a4i.

Merta Ta miJai

Mertoto € QopMmyBaHHS y CTYACHTIB ILUJIICHOIO YSBJEHHS MNpO 3arajibHi

AUCHUILTIHH MPUHLMIINA BUPILIEHHS aJITOPUTMIYHO CKJIagHuX 3aj1ad. L{imi — chopmyBaru
y CTYJEHTIB CUCTEMY 3HaHb 1100 MPUHIIMITIB BUPILICHHS aITOPUTMIYHO
CKJIaJIHUX 3ajla4y, BUKOPHCTAHHSA Ta IOEJHAHHS aJTOPUTMIB Ta CTPYKTYp
JAHUX.
Jliteparypa nas 1. Kopmen T. Beryn go anroputmiB / Tomac Kopmen, Yapnb3 Jleiizepcon,

BHUBYCHHS AMCUUILIIHT

Ponansa PiBect, Knidpdpopa 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
of algorithms. — Addison-Wesley, 2013.

w
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Oobcsar kypcey

3aranpHuii o0csar: 180 roamH. AymuTOpHHMX 3aHATh: 64 roxa., 3 HuUX 32
TOAMHU JIeKUii Ta 32 roxuHu jgabopaTopHux pobit. CamocTiiiHOT poboTH:
116 ron.

OuikyBaHi pe3yibTaTn
HABYaHHA

VY pe3ynbTaTi BABYCHHS JAHOTO KypCY CTYACHT MOBUHEH
® 3HATH: MPUHIUIYN BUPIMICHHS aITOPUTMIYHUX 3a/1a4d Ta HEOOXiTHI JUIs
[[LOTO CTPYKTYPH JIaHUX;
® BMITH: TIOEJHYBAaTH aJITOPUTMU Ta CTPYKTYPH NaHUX JJIsi BUPIIICHHS
MPAKTUYHUX 3a/1a4, aHAJI3YBAaTH XapaKTEPUCTUKH MPAKTHIHKUX 33]a49 Ta
OLIIHIOBATH €(EKTHUBHICTh MOKJIMBHX IIUISIXIB BUPIMICHHS, peali3yBaTH
PO3B’SI30K MPAKTHYHOI 3a/1a4i.

Kuarouosi ciioBa

QITOPUTM, CTPYKTYPH JIaHUX, 0OUUCITIOBAIbHA CKIIAIHICTh

dopMaT Kypcy OYHUH
Temu [Tonmano Hwk4ye y Tabmuii Cxema Kypey “AJTOpUTMH Ta CTPYKTYPH JTAHHUX
MMincymkoBuii 3aimik
KOHTPOJIb, popMa
IIpepexBizutn JUnist BUBYEHHS TUCIUILTIHA CTYICHTH OTPeOYIOTh 0a30BUX 3HAHB 3

® OCHOB IIPOTpaMyBaHHS
® [IPOTPaMHOTO 3a0€3MEUCHHS

HaBuyaabHi MeToaH TA
TeXHiKH, fAKi Oy1yTh
BHKOPHCTOBYBATHCH ITij
4yac BUKJIAIaHHSA KYpCY

Jlexuii, mpe3eHTartii, MOJTyIbHUNA KOHTPOJIb.
JloManiHi Ta iHIUBIyaabHI 3aBIaHHSI

HeoOxinne o01agnanus

Kowmrm’totep i3 mporpamuum 3a6e3nedennsm Visual Studio Code, goctyn no
iHTepHeTY.

Kpurepii oninioBanHs
(oKpeMo 1JI1 KOKHOI'0
BH/lYy HABYAJIbHOI
JAIAJILHOCTI)

OuintoBanHs poBoUTHCs 32 100-6apHOI0 MIKAJIOH.

Ouninka 3a mkauaow ECTS Ouinka B OniHka 32 HAIOHAJILHOIO IKAJIOI0
6asax Ex3amen,
audepeHUiioBaHui 3aJIK
3aJIK
A Binminao 100 -90 Binmigao 5
B Hdyxe nodpe 81- 89
JHo6pe 4
C Hobpe 71 -80
3apaxoBaHO
D 3a10BUIBHO 61-70 3a/10BIIIbHO 3
E JocratHbo 51- 60
FX (F) HesanosinsHO 0-50 He3sanosinsHO 2 HE 3apaxOBaHO

Brniponosxk cemectpy cTyaeHT Moxke oTpumatu 100 6aniB. 3 HUX:
e iHuBiAyanbHi 3aBaanHA (50 6amniB, 5 3aBnanb o 10 6aiiB KOXKHE)
® KOHTPOJIbHI TecTH Ha Tiatdopmi https://algotester.com/ (50 6amiB)
3aranom npoTsrom cemectpy 100 Ganis.
Kpurepii oniHioBaHH# iHAUBIIYaIbHUX 32B/IaHb:
10 6aniB — CTyJeHT MOBHICTIO BUKOHAB 3aBJaHHSA, CaMOCTIHHO MmiJiOpaB
CTPYKTYpH JaHUX Ta peali3yBaB HEOOXIIHI aJTOPUTMHU,
BIIEBHEHO BIAIIOBIA€ Ha BCl IOB’SA3aHl 3alUTAHHSA I 4ac
3aXHUCTY;
7-9 6ajgiB — CTyJEHT TMOBHICTIO BHUKOHAaB 3aBJaHHS 3 HE3HAYHUMH
HETOYHOCTSIMH, BHKOPHCTAHI QJTOPUTMH Ta CTPYKTYPH JTaHHX
OIITMMAJIbHI a00 ONM3BbKI OO TaKHWX, BIAMNOBIZA€ Ha OUIBIIICTH




3aIllMTaHb, SKi ITOB'A3aHi 3 BiAIIOBIJHOK TEMATHUKOIO;

4-6 OajiB — CTyIEHT B OCHOBHOMY BHKOHAaB 3aBJIaHHS, OTpUMaB
pexomMeHanii 00 BUKOPUCTAHHS THUX YU IHIIMX CTPYKTYp
JaHUX Ta QITOPUTMIB, JIEMOHCTPYE TIOCEpEIHI 3HAHHS,
BIZTIOBIZIa€ Ha IIEBHI OB’ A3aH1 3alIUTaHHS;

1-3 6anu — CTYISHT HE TMOBHICTIO BUKOHAB 3aBIAaHHS, BUKOPHCTOBYE
HEONTHUMAJIbHI AJITOPUTMH Ta CTPYKTYpPH JaHUX, IEMOHCTPYE
cabKi 3HaHHSA, BIAMOBIAAE JIUIIE HA OKPEMI 3alTUTaHHS;

0 0aniB — cTyJeHT He BUKOHAB 3aBJaHHA 1 MiJl Yac 3aXHUCTy HE MOXKe
BIJIIIOBICTH HA »KOJHE 3allMTaHHA 32 BiJAIIOBIIHOIO TEMATUKOIO.

Kpurepii oniHioBaHHSI KOHTPOJbHHUX TECTiB: MPOMOPIIHHO O KUIBKOCTI

3aBJlaHb, KOTPI CTYJEHT YCIIIIHO 3/1aB TMPOTATOM TECTy Ha IulaTdopmi

https://algotester.com/

AxkaznemiuHa go0pouecHicTh: OYiKy€eThCs, IO pOOOTH CTYIAEHTIB OyayTh iX
OpPUTIHAIBHUMH JTOCTIDKCHHSAMHU YU MIpKyBaHHAMH. BifcyTHICTh mOCHIaHb
Ha BUKOpPHCTaH1 Jykepena, paOpuKyBaHHS JKEpeN, CIUCyBaHHS, BTPyYaHHs
B poOOTY IHIIMX CTYJEHTIB CTaHOBISAThH, alle HE OOMEXKYIOTh, MPHKIAIN
MOJKJITUBOI aKaJeMi4HOi HeJoOpodYecHOCTI. BusBIeHHS O3HaK akaaeMiuHOl
HEZOOPOYECHOCTI B MHCHMOBIM POOOTI CTyAEHTa € IMiJICTaBO s 1l
He3apaxyBaHHHS BUKJAQJayeM, HE3aJeXHO BiJ MacumTaliB IUIariaty 4u
oOmany.

BinBinaHHs 3aHATH € BOXJIMBOIO CKJIaJOBOIO0 HaB4YaHHA. OUiKy€eThCs, IO BCl
CTYACHTH BiIBIJAIOTH yCi JIEKMii 1 abopaTopHi 3aHATTSA Kypcy. CTyaeHTH
MaroTh iHGOPMYBaTH BHKJIaJadya MPO HEMOXKIUBICTh BIABIAATH 3aHATTA. Y
Oyab-1KOMY BUIAJKy CTYIEHTH 3000B’S3aHI OTPHUMYBATHCSA yCiX CTPOKIB
BU3HAUEHUX s BHUKOHaHHSA yCiX BHAIB THUCHBMOBHX pOOIT Ta
IHIMBIAyaTbHUX 3aBJIaHb, IEpeA0AYCHIX KYPCOM.

Jlitepatypa. VYcs miteparypa, SKy CTYIEHTH HE 3MOXYTb 3HAWTH
caMocCTiifHO, OyJe HaJaHa BUKJIAJa4eM BHUKIIOYHO B OCBITHIX HIAX 0e3
mpaBa ii mepemaui TperiMm ocobam. CTyAeHTH 3a0XOUyIOThCA 10
BUKOPHUCTAHHSI TAKOX M 1HILIOI JIITEpaTypu Ta JKEPEN, SIKHX HEMae cepen
PEKOMEH/I0BAaHUX.

[Tonmituka BuctaBneHHs OamiB. BpaxoByrwoThcs ©Oanu  HaOpaHi 3a
1HAMBITyaJbHI 3aBJaHHS Ta KOHTPOJbHI TecTH. [Ipum 1boMy 0OOOB’SI3KOBO
BpPaxOBYIOThCSl MPUCYTHICTh Ha 3aHSATTSX Ta aKTUBHICTh CTYJEHTA MiJ] 4ac
mabopaTOpPHOTrO 3aHSATTSA; HEIOMYCTHUMICTh MPOMYCKIB Ta 3ami3HeHb Ha
3aHATTS; KOPUCTYBaHHS MOOLIBHUM Tele(OHOM, TJIAHIIETOM YH I1HIIUMHU
MOOUTPHUMHU TPHUCTPOSIMH TiJ Yac 3aHATTS B IUISIX HE TOB’S3aHHUX 3
HaBYaHHSIM; CIIHCYBaHHS Ta IJIAriaT; HECBOEYACHE BUKOHAHHSI IIOCTABJICHOTO
3aBJaHHd 1 T. 1H.

XKonHi popmu mopyIeHHs akaJeMI4HOiI JOOPOUYECHOCTI HE TOJEPYIOTHCS.

OnuryBaHHs

AHKeTy-OIlIHKY 3 METOI0 OI[IHIOBaHHS $KOCTI Kypcy Oyae HaJaHo II0
3aBEpIISHHIO KYPCY.
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Cxema Kypcy «AJNTOPUTMU Ta CTPYKTYPH JAHUX)»

Tuxk. | Tema, niian, KOPOTKi Te3n dopMma 3aHATTSH Pecypcn | 3aBnanns, | Tepmin
roj. BHKOHAHHS
1 Berym. [TonsATTS anroputmy. Jlexis (2 ron.) [1-7] 1 THKIIeHb
AHaJti3 CKIIaIHOCTI.
O-cuMBOJIiKa, aCHMIITOTHKA, yac | JlabopartopHe [1-7] 1 THXKIIeHb
poOOTH aNTOPUTMIB, IBUAKICTH 3aHATTS (2 TOMI.)
pocty (yHKII#: gorapudm,
MTOJIIHOM, EKCIIOHCHTA.
2 AJTOPUTMH COPTYBAHHS. Jlexis (2 rox.) [1-7] OmpairoBa | 1 THXKIEHB
HHS
JEKIIHHOTO
marepiany
(4 ron.)
AJNTOPUTMH COPTYBAHHS JlaGopatopHue [1-7] 1 THXIeHb
OyJIbOAITKOI0 Ta BCTABKAMH. 3aHATTS (2 TO1I.)
[IIBuaKe COPTYBaHHs.
3 JBiiiKOBHIi IOIITYK, METO JIBOX Jlexuis (2 rox.) [1-7] OmnpamroBa | 1 THKIEHB
BKa31BHUKIB. HHS
JCKIIHHOTO
MaTepiany
(8 ron.)
3anaui Ha ABiiikoBUM nomyk, k- | JJaboparopue [1-7] 1 THXKIIeHb
Ta IOPSIIKOBA CTATUCTHKA. 3aHATTA (2 ros.)
4 [Tipamiau. Jlexuis (2 rox.) [1-7] OmpamroBa | 1 TxkaeHb
HHS
JEKIIAHOTO
marepiary
(4 ron.)
binapna nipamina, k-apna JlaGopatopHue [1-7] 1 THXIeHb
mipamizia, HIKHI OI[IHKY Ha 4yac 3aHATTS (2 TO1I.)
COPTYBaHHs Ta Ha 4ac MOOYI0BU
ipaMiu.
5 CTpyKTypH IaHUX. Jlexuis (2 rox.) [1-7] OmnparroBa | 1 TIKAECHB
HHS
JIEKIIIHOTO
marepiany
(8 ron.)
Crek, A€k, uyepra, CIIHCOK, Jlaboparophe [1-7] 1 THXXICHD
JIBO3B'SI3HUI CIHCOK, 3aHATTS (2 TO1I.)
TUHAMIYHUNA MAcHB, XeIlI-
TaOUI, CTPYKTYPH, 1110
PO3IIUPIOIOTHCA.
6 MeToj oBHOTO TIepebopy. Jlexis (2 Ton.) [1-7] OmnpamroBa | 1 THKIIEHB
Kanibui anroput™mu. HHS
JEKIIIHOTO
marepiany
(4 ron.)
3anaui, sIKi MOXKHA PO3B’sA3aTH JlaGopatopHe [1-7] 1 TnxneHb

METO/IOM MTOBHOTO TIepedopy.
OnTumizailii moBHOTO mepedopy.
JKani6ni Ta HaOIMKEH]
AITOPUTMH.

3aHATTA (2 rOox.)




7 JlunamiuHe IporpamMmyBaHHS. Jlexis (2 rox.) [1-7] OmpairoBa | 1 THXKIEHB
HHS
JEKIIHHOTO
marepiany
(16 ron.)
3amadi mpo proK3ak, HalIOBITY Jlaboparophe [1-7] 1 THXICHD
CIJIBHY MIAMOCIJOBHICTb. 3aHATTS (2 TO1I.)
JluHamika Ha ImiIMHOKHUHAX,
MiJBIIpI3Kax, IepeBax, MPSIMHUX
Ta po3ipBaHUX MPOPIIX
8 AnroputMu Ha rpadax. Jlexis (2 rox.) [1-7] OmpairoBa | 1 THXKIEHB
HHS
JEKIIHHOTO
marepiany
(16 ron.)
O06xix B rauOuHy, nomyk nukiaa | JlaboparopHe [1-7] 1 THXKIIeHb
B Tpadi, TOmosoriyHe 3aHATTA (2 rox.)
COpPTYBaHHSI, KOMITOHCHTH
CHIIbHOT 3BSI3HOCTI,
po3dapOyBaHHS B JBa KOJIBOPH.
Aunroput™m JleHKCTpH, alropuTM
A*, anroputm ®noiizaa.
Aunroputm ®@opaa-benmana ta
Horo onTuMi3allii, TONMyK KT
BIJIEMHOI Bary.
9 Anroputmu noOynoBu Jlexuis (2 rox.) [1-7] OmnpamroBa | 1 TxkaeHs
MiHIMaJIFHOTO KapKacy. HHS
JEKIIAHOTO
marepiary
(4 ron.)
Cucrema MHOXWH, IO HE JlaGopatopHue [1-7] 1 TIXIeHb
MEPETUHAIOTHCSA. ATOPUTMHU 3aHATTA (2 TO1.)
Kpyckana Ta Ilpima.
10 | lepeBa moiryky Ta aepeBa Jlexuis (2 rox.) [1-7] OmpamroBa | 1 TkIEHD
BIJIPI13KIB. HHS
JEKIIHHOTO
MmaTepiaity
(16 ron.)
JIBiiiKOBI iepeBa MONIyKY. JlaGopatopHue [1-7] 1 THXIeHb
JlepeBo Biapi3KiB, oneparlii B 3aHATTS (2 TOMI.)
TOULI 1 Ha BIAPI3KY, MoAUDIKaLi
Ha BiJIpi3Ky. [lepeBo DeHBiKa.
11 | [Tapocmoiyku Ta MOTOKH. Jlexuis (2 rox.) [1-7] OmnparroBa | 1 TIKAECHB
HHS
JEKIIIHOTO
marepiany
(8 ron.)
MakcuMasbHa apocIoinyka B JlaGopatopHe [1-7] 1 TnxneHb

IBOAOJILHOMY Tpadi. MiHiMalbHE
MOKPUTTS BEPIIMHAMH.
MakcumanbHa He3anexHa
MHOHHa. Anroput™ KyHa ta
roro ontumisanii. [Torokn.
Teopema ta anroputm opaa-

3aHATTA (2 TOx.)




®dankepcoHa. AJIrOpuTMHU
MOLTYKY MOTOKIB MiHIMAJIbHOT
BapTOCTI.

12 PsinkoBi anroputMmu. Jlexuis (2 ron.) [1-7] OmnpamroBa | 1 THKIEHBb
HHS
JCKIIHHOTO
Marepiary
(8 ron.)
[Tomyk miapsiaka B psIKy. JlaGopaTtophe [1-7] 1 THKIIeHb
Cyikcuuit macu. Cy¢ikcHuit 3aHATTA (2 rox.)
aBToMat. CyikcHe AepeBo.
13 | Teopis irop. Jlekist (2 rox.) [1-7] OmnpairoBa | 1 TIKIEHD
HHS
JEKIIHHOTO
marepiany
(4 ron.)
I'pa Hima, yncna I'panpi, JlaGopatopHue [1-7] 1 THXIeHb
PETPOCIICKTUBHUN aHAJII3. 3aHATTS (2 TOJI.)
14 | XenryBanus Ta 6iToBeE Jlexuis (2 rox.) [1-7] OmnparmioBa | 1 TixaeHb
CTHCHCHHS. HHS
JCKIIHHOTO
MaTepiany
(4 ron.)
VYHiBepcallbHEe XeIyBaHHs, JlaGopaTtophe [1-7] 1 THXIIeHb
MOJIBiifHE XelryBaHHs. biToBe 3aHATTS (2 TO1I.)
CTHCHCHHSI.
15 | OGuuciroBagbHa TEOMETPIS. Jlexuis (2 rox.) [1-7] OmnparmioBa | 1 TixzaeHs
HHS
JCKIIHHOTO
MaTepiany
(8 ron.)
3aaua npo nepeTuH Bijpi3kiB Ha | JlabopaTopHe [1-7] 1 TmxneHs
rtomyHi. OGYUCIICHHS U0 3aHATTS (2 TO1I.)
6ararokyTHuKa. [loGy0Ba
OMYKJI0i 00O0JIOHKH.
16 | AnreGpa Ta Teopis YUCel. Jlexuis (2 rox.) [1-7] OmnpamoBa | 1 TkIeHb
HHS
JEKIIHHOTO
MmaTepiaity
(4 ron.)
Merton 'ayca ta nminiitHa anredpa. | JlabopaTopHe [1-7] 1 THXICHD

ITeperBopennst @yp'e. Tect Ha
IIPOCTOTY, (PAKTOPU3ALlIs YHCEIL

3aHATTA (2 TO1.)




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.Inu.edu.ua/course/alhorytmy-ta-struktury-danykh-anhliyskoiu-
movoiu-prykladna-matematyka-1-9

Information about the
discipline

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

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 no anroputmis / Tomac Kopmen, Hapnb3 Jleiizepcon,
Ponansn Pisect, Knigpdopa Craitn. — K.1.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 &
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Business Media, 2008.
7. Sedgewick, Robert, and Philippe Flajolet. An introduction to the analysis
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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.

Individual task evaluation criteria:

10 points — the student fully completed the task, independently selected data
structures and implemented the necessary algorithms, confidently
answered all related questions during the defense;

7-9 points — the student fully completed the task with minor inaccuracies,
the used algorithms and data structures are optimal or close to
such, they answered most of the questions related to the topic;

4-6 points — the student basically completed the task, receiving
recommendations on the use of certain data structures and
algorithms, demonstrated mediocre knowledge, answered certain
related questions;

1-3 points — the student did not complete the task completely, used
suboptimal algorithms and data structures, demonstrated weak
knowledge, answered only some questions;

0 points — the student did not complete the task and during the defense
cannot answer any question on the relevant topic.

Control test evaluation criteria: proportional to the number of tasks that

the student successfully passed during the test on the Algotester platform

https://algotester.com/

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



https://algotester.com/
https://algotester.com/

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.

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's and | 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
coverage. Maximum independent
set. Kuhn's algorithm and its

(2 hours)




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)




