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BBEOEHUE

CormacHo y4eOHOMY IIaHy 10 JucHUIUIMHE «CTPYKTYpHl U aJITOPUTMBI
nanHeix Ha DBM» (CuAO[/l) crynentam, oOydarouuMcsi ¢ MPUMEHEHUEM Ju-
CTaHI[MOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUH, HEOOXOUMO BBHITIOJIHUTD JBE Jia-
OopatopHbie pabOTHI.

1. JTaGoparopHas padota Ne 1 «bunapHbie AepeBb».

2. JJabopatopnas padota Ne 2 «I'pader».

[lenpro MaHHBIX pabOT SBISETCS MOJTYYEHUE MPAKTUYECKUX HABBIKOB CO-
3JIaHUS CTPYKTYP JAHHBIX, U3Yy4aeMbIX B paMKax JaHHOW NUCUUIUIMHBI, U MPU-
MEHEHHUE Ha MTPaKTUKE AJITOPUTMOB UX 00paOOTKH.

JlabopaTopHbie pabOTHI BBHIMOJIHSIOTCS 1O BapuaHTaM. Beibop BapuaHTta
OCYUIECTBIISIETCS O CIEAYIOIIEH GpopMmyiie:

V= (N x K) div 100,
rie V — UCKOMBI HOMEp BapuaHTa,

N — o011ee KoIM4ecTBO BapUaHTOB,

div — 11eJIOYnCIIEHHOE CICHHE,

npu V = 0 BEIOMpaeTCsi MaKCUMaIbHBIM BapUAHT,

K — xon Bapuanra.

Kaxnas naboparopHasi paboTa mpeanojiaraeT HamucaHue MPOTPaMMBI
Ha s3pIKe porpamMMupoBanust C/C++, npeaHa3sHaueHHOM A1 PEIICHUS OIpe/ie-
JICHHOM 3a/1a4M B COOTBETCTBUHM C BHIOPAHHBIM BapHAHTOM.

[IporpamMHBIE Ccpefpl, TOMISPKUBAIONINE S3BIKH MPOTPAMMHUPOBAHUS
C/C++, a Taxkke CCBUIKH TS OCCIIATHOTO UX CKAYMBAHMS, IPUBECICHBI HIDKE.

1. Microsoft Visual Studio Community 2015

[Ccpuika st ckaunBaHws: ]

https://www.microsoft.com/ru-ru/download/details.aspx?1d=48146



https://www.microsoft.com/ru-ru/download/details.aspx?id=48146

2. Dev-C++

[Cchuika a1l CKauuBaHUA: |
http://sourceforge.net/projects/orwelldevcpp/
3. Code Blocks v 13.12

[Ccputka s ckaumBaHws: ]

http://code-blocks.ru.uptodown.com/

Pe3ynbraTom BBIMOIHEHUS J1a00PATOPHOM pabOThl OyAET SBIATHCS HAIU-
canHas Ha s3pike C/C++ mporpamma, peanusyrolias pelieHre HHIUBHIYaTbHO-
ro 3aJaHusl, a TAKXKe MPUIOKEHHBIN K Hel oTyeT. OTyeT nmo J1abopaTopHOU pa-
00Te JOJKEH BKIIIOUATh B ce€0s1 CIEAYIONINEe KOMITOHEHTHI:

1. TUTYNBHBI JIUCT.

2. Tema paboTHI.

3. Lenpb paboTHI.

4. InpuBuiyaabHOE 3a/1aHKE.

5. AJITOPUTM pEIlIeHUs 3a/1a4H.

6. Pe3ynpTaThl paboThI IPOTPAMMBL.

7. BeIBOIBL.

[Tpunoxenue A. JIMCTUHT TPOTrpaMMBl.

PexomenmyeMbIit TOPSIOK BHITIOIHEHUS Ja00PaTOPHBIX padoT:

1. M3yunth TeOpeTHYECKUW Marepuan Mo Teme J1abopaTopHOil paboThl,
IPEICTaBJICHHBIN B ydeOHOM nocobuu [1].

2. CocTaBUTh aITOPUTM PELIEHUS MOCTABICHHON 3a/1auH.

3. Hamucatp nporpammy Ha sizbike C/C++.

4. OTnamuTe W TPOTECTUPOBATH MPOrpaMMy Ha pa3jMYHBIX Habopax
BXOJIHBIX JIaHHBIX.

5. Hamucatp oTuer no JiabopatopHoit padore.


http://sourceforge.net/projects/orwelldevcpp/
http://code-blocks.ru.uptodown.com/

Ha npoBepky npemnojgaBaresnto He0OX0IUMO OTIPABUT:

1. ApXuB ¢ TPOEKTOM, BBINOJHEHHBIM CTYAEHTOM, JJISI HCIIOJIB3YEMON UM
cpeabl pa3pabOTKH, KOTOPBIN JOKEH BKIHOYATh (Dailyibl: HCXOAHOTO KOJa Ipo-
I'paMMbI, BXOJIHBIX M BBIXOJIHBIX JIAHHBIX, UCIIOTHSAEMBIN (paiti mporpamMMel.

2. Otyet mo nabopaTtopHoit padoTe.

3. PenieH3uto Ha NpeabIAyIINN BapuaHT paOOThI, €CJIM 3Ta paboTa BHICHI-
JIAE€TCSl HA MPOBEPKY MOBTOPHO IOCIIEC YCTPAHCHUS 3aMEYaHHM, YKa3aHHBIX MPO-
BEPSIOIIUM IPETOIaBATEIIEM.

BapuanTel mHAUBHIYaIbHBIX 33JIaHUI Ha Ja0opaTopHbIe pabOTHI MPUBE-
JIEHbl HUXe, mpumep Oo(OpMIICHUS TUTYJIHLHOTO JIUCTa U CTPYKTypa OTYeTa

1o JlabopaTtopHoOi paboTe NMPeICTaBICHbBI B TIPUIIOKEHUH A.



1 NTABOPATOPHAA PABOTA Ne 1 «<BUHAPHbIE OEPEBbA»

Lens nabopatopHoil pabothl No 1 — MONMy4YuTh MPaKTUYECKUE HABBIKU
npeacTaBieHus B naMiath OBM CTpyKTyphl 1aHHBIX «OWHAapHOE JIEPEBO», pea-

JIM30BaTh Ha s3bIKe porpamMupoBanus C/C++ anroputMbl pabOTHI ¢ I€PEBbIMHU.
1.1 MeToauyeckue ykasaHus

JUis BBINOJTHEHUS JaHHOM J1abopaTopHON pabOThl HEOOXOJUMO O3HAKO-
MUTbBCS C TJIaBOM 5 yueOHoro mocoous [1].

Bo Bcex Bapuantax nmabopatopHoi paboThl Ne 1 HEOOXOIUMO CHPOEKTH-
pOBaTh CTPYKTYpPY JaHHBIX «OMHApHOE JIEPEBO» U PEAN30BATh BBIBOJ MOCTPO-
€HHOIr'0 JiepeBa Ha dKpaH. Takxke HeoOX0IUMO pealn30BaTh COOTBETCTBYIOIINN
KOHKPETHOMY BAapUaHTy Ja0OpaTOPHON pabOoThl aJITOPUTM pabOThl C OMHAPHBIM
nepeBoM Ha si3pike C/C++. Tlo 3aBepmieHUU pabOTHI MPOTrPaMMBbI HEOOXOIUMO
OYUCTHUTHh JUHAMUYECKYIO TaMsTh, 3aHUMAeMyl0 OMHAPHBIM JEPEBOM, C TTOMO-

mbto Gpyukuuii free() wu delete().
1.2 BapunaHTbl 3agaHun Ha nabopaTopHyro paboTty Ne 1

Bapuant Ne 1

3amaTh nocienoBareabHOCTh uncen. lloctpouts OumHapHOE nepeBo, co-
nepxamiee 3ty yucaa. [IpousBectn 00xox nepeBa CBEpPXY BHU3 U BBIBECTH pe-
3ynbTaT 00Xxona Ha 3kpaH. llocie BhIMONHEHUS MPOrpaMMbl OUYHUCTUTH NaMSTh,

3aHATYIO JPEBOBUIHOM CTPYKTYPOU.

Bapuant Ne 2
Jlara mocnenoBaTenbHOCTh yncen. [locTpouts OMHapHOE AEpeBO, Coaep-

xangee 3Tu yucnaa. [IpousBectn 00xoxa JepeBa ciieBa HANMPaBO M BBIBECTH pe-



3yJIbTAaTbl HA JKpPaH. [Iocne BhIIONTHEHUS nporpaMmbl OYUCTUTDL ITAMATb, 3aHsA-

TYIO IPEBOBUIHOM CTPYKTYPOMU.

Bapuant Ne 3

Jlana mocnenoBaTenbHOCTh yncen. [loctpouts OuHapHOE AEpeBo, coaep-
xarree 3TH gucna. [IpousBectu 00Xoa AepeBa CIpaBa HaJeBO W BBIBECTH pe-
3yibTaThl Ha dKpaH. [locie BBITIOJIHEHHS] TPOTPaMMBbl OYHUCTUTH MaMSITh, 3aHS-

TYIO JIPEBOBUIHOW CTPYKTYPOH.

Bapuant Ne 4

Hanbl ABe mocnenoBaTenbHOCTH yHcell. [locTpouTs OuHapHOE AepeBo,
coJeprKallee 4ucia IepBOM MOCIeN0BaTENBHOCTH. I KaK0oro 4yuciia BTOpoi
MOCJIEIOBATEIbHOCTH y3HAaTh, BXOAUT JU OHO B nepeBo. [locie BbINOJIHEHUS

IIporpaMmbl OYUCTUTD IIAMATb, 3aHATYIO I[pCBOBPII[HOﬁ CprKTypOP'I.

Bapuanr Ne §

Jlana mocnenoBaTeabHOCTh yKcen. HamucaTte nporpammy, kotopas ¢op-
MUpYET OMHApPHOE JEPEBO, BHIBOJAUT MOCTPOCHHOE JIEPEBO HA DKPaH U IMOJCUU-
THIBAE€T YMCIIO BEPIIMH Ha N-OM ypoBHE copmMupoBaHHOTO nepeBa. KopeHb
cuutarh BepumnHOW 0-oro ypoBHs. Ilociie BBIMOJHEHWS] NPOTrpaMMbl OYUCTUTH

MaMsTh, 3aHIATYIO IPEBOBUIHOU CTPYKTYPOM.

Bapuant Ne 6
Jana nocnenoBareiabHOCTh uncen. [loctpouts OuHapHOE 1€PEBO MOMUCKA,
cozeprkamiee 3TH yncia. Ilponssectn 06xoxn aepesa cieBa Hanpaso. [locne BbI-

MTOJIHEHUS TPOTPAMMBI OUYUCTUTH MAMSTh, 3aHATYIO IPEBOBUIHON CTPYKTYPOH.



Bapuant Ne 7

Jlana mocneoBaTeabHOCTh YMCEN, HAmUcaTh MporpaMmy, Kotopas ¢op-
MUpyeT OMHApHOE JepeBO IMOMCKA, BBIBOAMT IOCTPOECHHOE JEPEBO Ha 3JKpaH
Y TIOJICUUTHIBACT YMCJIO BEPIIMH HA N-OM YpPOBHE C(HPOPMHUPOBAHHOTO JIEPEBA.
Kopenp cumrate BepmmHOM 0-0ro ypoBHsA. Ilocie BBIITONMHEHUS MPOrPAMMBI

OUYUCTUTH NAMATh, 3aHATYIO IPEBOBUIHON CTPYKTYPOH.

Bapuant Ne 8

Jlana nocnenoBarenbHOCTh uncell. [locTpouTs OMHApHOE JEPEBO MOUCKA,
coJieprkaiiee 3Ty uucia. i yucia, BBEAEHHOIO C KIaBUATYyphl, CKa3aTh, MPU-
CYTCTBYET JIM OHO B JiepeBe. [1ocie BBITONHEHUS POrPaMMbl OYUCTUTh NaMSTh,

3aHATYIO IPEBOBUIHON CTPYKTYPOM.

Bapuant Ne 9

Jlana nocnenoBaTenbHOCTh uncen. [loctpouts OMHapHOE AEpeBo, coaep-
JKallee ITU Yuciia. Y JaIUTh U3 JIEpEeBa YUCIIO, BBEIEHHOE C KIAaBUATYPhI, U BbI-
BECTH OCTaBIIMECA yucia B aepese. [locie BhIONHEHUsI POTPaMMBbl OUYUCTUTD

MaMSITh, 3aHITYIO IPEBOBUIHON CTPYKTYPOA.

Bapuant Ne 10

Jana nocnenoBareabHOCTh uncen. [loctpouts OMHapHOE AEpeBO MOKUCKA,
cozeprkalee dTH 4yucia. [ yucna, BBEAEHHOTO € KJIABUATYPBI, IPOU3BECTU
yZlaJeHue U3 JAepeBa, BEIBECTH OCTaBLIMECS YnciIa 00X0a0M cieBa Hampaso. Ilo-
CJI€ BBIIIOJHEHHUS NPOIPAMMBI OUYUCTUTH MAMSATH, 3aHATYIO IPEBOBUIHON CTPYK-

TYypoOil.

Bapuant Ne 11
Jlana mocneaoBaTelbHOCTh YMCEJI, HalmucaTh MporpaMmmy, Kotopas ¢op-

mupyeT ABJI-nepeBo, BBIBOAUT NOCTPOESHHOE JIEPEBO HA KPaH U MOJICUYUTHIBAET



10

YKUCJIO BEpUIMH Ha N-OM ypoBHE copMupoBaHHOro aepeBa. KopeHb cUHMTATH
BepinHoM (-oro ypoBHs. Ilociie BBIMOTHEHUS] TPOrpaMMbl OUYUCTUThH NaMSITh,

3aHSTYIO IPEBOBUHOMN CTPYKTYpOH.

Bapuant Ne 12

Hana nocnenoBareiabHOCTh uncen. Hanucats nporpammy (GopMHUpOBaHMS
¥ BbIBOJIa OMHAPHOTO JepeBa Ha HKpaH. HaliTu B mocTpoeHHOM OMHApHOM Jepe-
BE€ BCE BEPIIMHBI, JUII KOTOPBIX BBIIOJIHAETCS YCIOBUE: KOJNYECTBO TOTOMKOB
B JIEBOM IIOJJIEPEBE OTINYAECTCS OT KOJMYECTBA IIOTOMKOB B IIPABOM IOJACPEBE
Ha 1. [locne BBIMOJIHEHHS MPOrpPAMMBI OYUCTUTH MAMSTh, 3aHATYIO IPEBOBHI-

HOU CTPYKTYpPOU.

Bapuant Ne 13

Jana nocnenoBareabHOCTh uncen. Hanucars nporpamMmmy opmupoBaHust
U BbIBOJa OMHApHOIrO JepeBa Ha 3KpaH. s MOCTPOEHHOIO JiepeBa BBIBECTH
Ha DKpPaH TOJBKO JJIEMEHTHI, ABJIAIOLIMEC JTUCThbIMU. [locie BhIIOIHEHU Mpo-

I'paMMbI OUUCTUTD IIaMATb, 3aHATYIO ,Z[pGBOBPII[HOI?I CTpYKTYpOﬁ.

Bapuant Ne 14

3agaTh MoOCieN0BaTENbHOCTh YKuced. Hamucats mporpamMmy, BBITIOTHSIO-
Y0 TTOCTPOSHHUE U BBIBOJI OMHAPHOTO JiepeBa Ha dKpaH. J[Jig mocTpoeHHoro Je-
pEBa HATU BCE BEPIIMHBI, UMEIOIINUE MOIIEPEBbS] OTMHAKOBOW BBICOTHI, U JJIA
Ka)XJIOM M3 ATUX BEPILIUH BBIBECTH CIHUCOK MOTOMKOB. [lociie BBITIOTHEHUS TIPO-

rpaMMbl OYHUCTUTh NTAMSITh, 3AHATYIO IPEBOBUIHON CTPYKTYPOHU.

Bapuant Ne 15
3anarh MOCIEN0BATENBHOCTh Ynces. HanucaTe mporpammy, BBITOJIHSIO-
IIYIO0 [TIOCTPOEHHE U BBIBOJ OMHApHOIO JepeBa MOMCKa Ha sKpaH. [[ns moctpo-

CHHOI'O JC€PCBa BBIBCCTH Ha 3KpaH BCC JJICMCHTBI, HaXOIAIIMUCCA Ha k-oM
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YPOBHE, IA€ YHUCJIO Kk 3a71aCTCA C KJIaBUATYPBhI. [Tocne BbIMOJHEHUS IMporpaMmabl

OYHCTUTH NAMATh, 3aHATYIO IPEBOBUIHON CTPYKTYPOMU.

Bapuant Ne 16

JlaHa mocienoBaTeNbHOCTh uuces. Hamucath nporpammy, BBIIOJTHSIO-
nryto nocrpoenue u BoiBoa ABJI-nepeBa Ha skpad. [ mocTpoeHHOTO AepeBa
BBIBECTH Ha DKPaH TOJIBKO HEYETHBIC AJIEMEHTHI, Haxo smiuecs Ha K-oM ypoBHe,
rae uncio K 3amaercs ¢ kiaBuatypsbl. [lociie BBITOTHEHHS TPOrPaMMbl OUYUCTUTH

NaMATh, 3aHATYIO IPEBOBUIHON CTPYKTYPOH.

Bapuant Ne 17

3amaTh MOCJIEAOBATEIBHOCTh Yncen. HammcaTe nmporpamMmy, BBITIOJTHSIO-
1ryto noctpoenue u BoiBoA ABJI-nepeBa Ha skpan. J[Jis MOCTPOEHHOrO JepeBa
HaWTH 3HAYEHUS] MAaKCUMAaJIbHOTO, MUHUMAJILHOTO, CPETHETO apu(hMETUYECKOTO
3HaueHUs 3eMeHTOB. Peann3oBaTh (QyHKIUIO N0OaBIIEHHWS HOBOTO 3JIEMEHTA
B ABJI-nepeBo. Ilocne BBIMONHEHUS NPOTrpaMMbl OYHUCTUTH MaMATh, 3aHATYIO

JIPEBOBUIHOU CTPYKTYPOM.

Bapuant Ne 18

Jlana mnocnenoBaTtenbHOCTh uucen. HamucaTh mporpaMmy, BBITOJHSIO-
1yt nocrpoenue u BoiBoa ABJI-nepeBa Ha skpaH. /[ MOCTPOEHHOTO JiepeBa
peann3oBaTh (PYHKIMIO IOUCKA AJIEMEHTA M0 YKa3aHHOMY C KJIaBHaTypbl 3Haue-
HU0. Peann3oBaTh QPyHKIMIO yaaneHUsl HalleHHOTO 3nemenTa u3 ABJI-nepeBa.

[Tocyie BBITOMHEHHUS MPOrpaMMbl OYHUCTUTH MHaMATh, 3aHATYH) JIPEBOBUIHOU

CTPYKTYpPOH.

Bapuant Ne 19
3amaTh MOCIENOBaTEILHOCTh Yncesl. HamucaTs mporpamMmy, BBITIOJTHSEO-

Y10 TIOCTPOSHHUE U BBIBOJI OMHAPHOTO JiepeBa Ha 3KpaH. /[ mocTpoeHHoro Je-
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peBa peain30BaTh PYHKIUIO YAAJICHUS MOAAEPEBA, KOPHEM KOTOPOTO SIBISIETCS
y3€J ¢ HOMEpPOM, BBEJICHHBIM C KJIaBHATYpbl. [lOcie BBITOIHEHHS TPOrpamMMBbI

OUYUCTUTH NAMATh, 3aHATYIO IPEBOBUIHON CTPYKTYPOH.

Bapuant Ne 20

JlaHa mocienoBaTeNnbHOCTh uucell. Hamucats mporpammy, BBIIOJIHSIO-
yto noctpoenue u BoiBoag ABJI-nepeBa Ha skpan. J[Ji1 mOCTPOEHHOrO JepeBa
peann3oBaTh PYHKIIUIO HAX0XKJICHHUS MYTH OT KOPHS 10 BEPIIMHBI C HOMEPOM K,
rae K BBomuTCs ¢ kiaBuaTypbl. Tlociie BBITOJIHEHUST IPOrpaMMbl OYMCTUTH T1a-

MSITh, 3aHATYIO JPEBOBUIHON CTPYKTYPOU.
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2 JIABOPATOPHAA PABOTA N2 2 «F'PA®bI»

[lens mabopaTopHOit paboThl Ne 2 — MONYYUTh MPAKTUUECKHE HABBIKU
npenacrasienus rpadoB B namsatu IBM, peann3oBaTh Ha sI3bIKE TIPOrPAMMUPO-

BaHus C/C++ aiaroputmel padboThI ¢ rpadaMu.
2.1 MeToanyeckue ykasaHus

JIJist BBIMOJTHEHUST JaHHOUW J1abopaTopHON paboThl HEOOXOIUMO O3HAKO-
MUTKCS C TJ1aBOM 6 yaeOHOoro mocoous [1].

Bo Bcex BapuanTtax sabopatopHoil paboTsl Ne 2 HEOOXOIUMO CIIPOEKTH-
pOBaTh CTPYKTYpPY AAHHBIX, KOTOpask OYJET UCIIOJIb30BAThCS sl IPEACTABIICHUS
rpada B namsatu OBM. I'pad nomkeH 3agaBaThCs B TEKCTOBOM (haidie Tak, Kak
3TO CKa3aHO B 3aJJaHUM Ha J1a00paTOPHYIO padoTy.

Paccmotpum cniocoObl 3aanus rpada Bo BXOAHBIX (paililax Ha mpumepe

OPHEHTUPOBAHHOTO M HEOPUESHTUPOBAHHOTO TpadoBs (puc. 2.1).

@
®
®

a o
Puc. 2.1 — I[Ipumepsi rpados:

a — HEOPUEHTUPOBAHHBIN rpad; 6 — OPUESHTUPOBAHHBIN Tpad
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1. MaTtpuia "HUHUACHIWNA
B nepBoii ctpoke daitna nansl ABa yrciaa: N — KOJIWYECTBO BEPIINH Ipa-
¢da, m — xonmyecTtBO pEdep rpada. Jlanee copepKUTCS MaTpULla UHIIMICHIMMI

pasmepom (N x m) (tabm. 2.1).

Ta6mumna 2.1 — Ilpumeps! daitnos, 3amaronux rpadsl (puc. 2.1) ¢ MOMOIIBIO

MaTpulbl I/IHL[I/II[CHLII/Iﬁ

HeopuentupoBanuslii rpad OpueHTHpOBaHHEIH rpad
56 45
101100 100-10
011001 -1100-1
000110 00111
000011 0-1-100
110000

2. Matpuiia CMEXHOCTH

IlepBas cTpoka ¢aitna comepKUT yucio N, 0003HayaroIee KOJIUYECTBO
BEpUIMH rpada.

[Tocnemyromue N CTpOK coaepkaT MaTpUIly cMexHocTH rpada G.

st HeoprueHTHPOBAHHOTO rpada MEMEHT g;; MOXKET IIPUHAMATh 3HAYCHHUSL:

1 — B rpade umeercst pedpo Mexay BepimuHamu | U |; 0 — B rpade oT-
CYTCTBYET PeOpO MEXIy JaHHBIMHU BEPIIMHAMMU.

Jist opreHTUPOBaHHOTO rpada Yucio g;; MOXKET IPUHUMATh 3HAUCHUSA:

1 — B rpade umeercs ayra, BeAyllas U3 BepIIMHBI | B BepiuHy J; 0 —

TakoBas ayra B rpade orcyTcTByeT (Tadu. 2.2).
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Ta6nuna 2.2 — Ilpumeps! daitnios, 3amaronux rpadsl (puc. 2.1) ¢ MOMOIIBIO

MaTpuibl CMC)KHOCTHU

HeopuentrpoBanHusblii rpad OpueHTpoBaHHbIN Tpad
5 4
01101 0100
10011 0001
10010 1101
01100 0000
11000

3. Criucok pédep
[lepBas ctpoka (aiiyia comepKUT 4UCio N, o0o3HAYAIOIIEe KOJIMYECTBO
p&bep rpada. Ilocnenyromue N CTPOK coaepkaT Mapbl YKucesl, 0003HAYAIOIIUX

péOpa i1 OPUEHTUPOBAHHOTO U JIYTH JJI1 HEOPUEHTUPOBAaHHOTO TpadoB (TaldiI.

2.3).

Tabmuna 2.3 — [Ipumeps! ¢aiinos, 3anaomux rpadpsl (puc. 2.1) ¢ TOMOIIBIO

criicka peoep
HeopuentrpoBanHusblit rpad OpueHTrpoBaHHbIN Tpad

6 5

12 12

13 24

15 31

24 32

25 34

34
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4. CrIuCcKu CMEKHOCTHU

[lepBas crpoka Qaiina comepXUT 4uciao N, 00O3HAYaroIee KOJIMYECTBO

pé6ep rpada.
[Tocnenyromme N CTPOK COAEPXKAT CHMCKH CMEXKHOCTH, IJie I-as CTpoKa

CIIUCKA 33/1a€TCS CISAYIONIIM 00pa3oMm:
Ni gil gi2 .. giNi, rme Ni — KOJIMYECTBO CMEXHBIX C I-OH BEPIIMHOMN

BepmmH Tpada; gil gi2 ... giNi — mocienoBaTeabHOCTh (CIUCOK) BEPIIHUH,

CMEXKHBIX ¢ I-0¥ BepmHOii rpada G (Tabdmn. 2.4).

Tabmuna 2.4 — Ilpumeps! ¢aitnnos, 3anaronux rpadsl (puc. 2.1) ¢ MOMONIBIO

CIIMCKOB CMCXKHOCTH

HeopuentupoBanHsblit rpad OpueHTHpoBaHHbIN Tpad
5 4
3235 12
3145 14
214 3124
223 0
212

5. Marpuiia BecoB

HpCI[CTaBHGHI/Ie MaTpuibl BECOB aHAJIOTUYHO IIPCACTABIICHUIO MaTPHIIbI
CMCKHOCTH, C TEM OTJIMYUCM, YTO B MATPHUIC BCCOB OJICMCHT gij IMPUHUMACT

3HaueHHE Beca (CTOMMOCTH) pedpa Wiv JyTH, €Ciu JaHHOEe pedpo WM ayra Cy-
IIECTBYET MEKIY BepIIMHAMH | H |, U 0 B OCTAIbHBIX CIyJasX.

Jlanee npuBeieHbl MPUMEPHI B3BEILIEHHBIX IpadoB (puc. 2.2).
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Puc. 2.2 — [Ipumepsb! B3BEHICHHBIX TPAQOB:

@ — HEOPUEHTUPOBAHHBIN rpad; 6 — OPUEHTUPOBAHHBIN Tpad

Hwxe npuBenensl npuMepsl (aidioB, COAEpH AIIMX MaTPHUIIbI BECOB IS

rpadoB, Ipe/CTaBICHHBIX Ha pUCYyHKe 2.2 (Tabi. 2.5).

Tabmuna 2.5 — [lpumeps! ¢aiinos, 3anaomux rpadsl (puc. 2.2) ¢ MTOMOIIBIO

MaTpHIBI BECOB

HeopuentrpoBanHsblil rpad

OpueHTupoBaHHbIN Tpad

5
03507
300210
50020
02200
710000

4
01000
0005
5302
0000

Pesynbrarom paboThl mporpaMMbl OyAET SBISITHCS PEIICHUE 3a]1auu, MO-

CTaBJICHHOU B J1ab0paTtopHOil paboTe. ANTopuT™M padboThl ¢ rpadoM TOKEH ObITH

peaymzoBaH Ha si3pike C/C++. [1o 3aBepriieHnn paboThl MPOTrpaMMbl HEOOXOIUMO

OYUCTUTh TUHAMUYECKYIO MaMsTh, 3aHUMAeMyto rpadom, ¢ MOMOIIbIO (QyHKIUN

free() nmu delete().
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2.2 BapuaHTbl 3afgaHnn Ha nabopaTtopHyto padoTty Ne 2

Bapuant Ne 1
Ucnionp3yss anmroput™m JIeMKCTpbl, HAWTH JJIMHBI KpaT4aullnX ITyTEU
BO B3BEIICHHOM HEOPHUEHTUPOBAHHOM rpad)e OT 3aJaHHOW BEpIIMHBI J0 BCEX

octanbHbIX. [ pad 3a7an B TeKCTOBOM (haiiie MaTpuUllei BECOB.

Bapuant Ne 2
JIns 3aAaHHOM ¢ KJ1aBUATypbl HAYaJIbHOM BEPIIWHBI HANTH U BBIBECTH Dii-
JIEpOB IMyTh B HeOopueHTUpoBaHHOM Tpade. ['pad 3aman B TexcTtoBOM (haiine

CIIMCKaMH CMCKHOCTH.

Bapuant Ne 3

Hcnonb3ys MeTon MOUCKAa B IIMPUHY, B HEOPHUEHTHPOBAHHOM rpade,
HAlTH U BBIBECTU BCE BEPLIMHBI, TOCTHKUMBIE U3 3aJaHHOi. HoMmep HavanbHOU
BEpIIMHBI BBECTU C KJaBHUATyphl. I'pad 3amaH B TekcTOBOM (paiiie MaTpuIlei

CMCIKHOCTH. I[OCTI/I)KI/IMBIG BCPIIMWHBI BEIBOAUTD B IIOPAAKS UX ITOCCIICHMA.

Bapuant Ne 4

Hcnonb3ys MeTo moucka B IyOWHY, HAWTH U BBIBECTH IyTh B OPUEHTH-
poBaHHOM Tpade MexAy AByMmsi BepiimHamu. HoMepa HadyaibHOM M KOHEYHOM
BEPIIMH BBECTH C KjaBuaTypsl. ['pad 3amaH B TekcToBOM (aiiie mMarpuliel Be-

coB. Mcnonb30BaTh HEPEKYPCUBHBIN BapUAHT aITOPUTMA.

Bapuanr Ne §
Hcnonb3ys anroput™ JIeMKCTpBI, HAUTU JUIMHBI KpAaTYaWIIUX IIyT€W BO
B3BEIICHHOM OPUEHTHPOBAHHOM Tpade OT 3aJaHHON BEPIIMHBI 10 BCEX OCTaNb-

HbIX. [ pad 3a7aH B TEKCTOBOM (haiiyie MaTpuUIlel BECOB.
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Bapuanr Ne 6

Hcnonb3yst MeTos1 oMcKa B TTyOUHY, HAWTH U BBIBECTHU IyTh B HEOPUEH-
TUPOBAHHOM Tpade MexAy IByMs 3aJaHHBIMU BepiinHamu. Homepa HayanbHOMN
¥ KOHEYHOH BEpIIMH BBECTU C KJiaBHAarypbl. ['pad 3aman B TekcToBOM (haiine

MaTpuiie uHIuaeHui. Mcnonb3oBaTh HEPEKYPCUBHBIN BapUaHT aJITOPUTMA.

Bapuant Ne 7

Hcnone3ys MeToj MOUCKAa B NIIyOMHY, B HEOPUEHTHPOBAHHOM rpade,
HAlTU U BBIBECTU BCE BEPLIMHBI, TOCTHKUMBIE U3 3aJaHHOM. HoMmep HavanbHOU
BEPIIMHBI BBECTHU C KiIaBuaTypsl. ['pad 3aman B TEKCTOBOM (paiiie MaTpulei H-
HUICHINN. JIOCTMKMMBIE BEPIIMHBI BBIBOAUTH B MOPSAJAKE MX nocenieHus. Mc-

I10JIB30BAaTh HepeKprHBHBIﬁ BAapHUAHT aJIropuTMa.

Bapuant Ne 8

Haiitu nnuHbl KpaTdyalinux myTeil B HEOpPUEHTUPOBAHHOM rpade, Bce pé-
Opa KOTOPOro UMEIOT EIUHUYHBIN BEC, OT 3aJaHHOM BEPIIMHBI JO BCEX OCTAJIb-
HbIX. HavyanbHyto BepmiMHy BBECTH C KiaBHUaTyphl. I'pad 3amaH B TEKCTOBOM

(aiisie MaTpulle UHITMACHITUH.

Bapuant Ne 9

Haiitu 1 BbIBECTH KpaTyallinii MyTh B OPUEHTUPOBAHHOM rpade, Bce Iy-
M KOTOPOTO0 MMEIOT €AWHUYHBIN BEC, MEXIY ABYMS 3aJaHHBIMU BEPIIMHAMM.
HavanbHyr0 1 KOHEUHYIO BEPIIMHBI BBECTU C KiaBUarypbl. ['pad 3agaH B Tek-

CTOBOM (paiiyie MaTpuIlel MHITHICHITUH.

Bapuant Ne 10

Hcnonb3ys MeTon noucka B INIMPUHY, HAWUTU U BBIBECTHU IIYTh B HEOPUECH-
TUPOBAHHOM Tpade Mexay IByMs 3aJaHHBIMU BepiinHamu. Homepa HayanbHON
Y KOHEYHOI BEpIIMH BBECTU C KiaBHarypbl. I[pad 3amaH B TekcToBOM (aiine

MaTpULIEH CMEXKHOCTH.
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Bapuant Ne 11

Ncenone3ys anroputm [IeUKCTphl, HAUTH KpaTYanuIIui yTh MEXKIY AByMS
3aJJaHHBIMU BEpILIMHAMHU BO B3BELIEHHOM HEOPHUEHTUPOBAHHOM rpade. Hauamnb-
HYIO U KOHEYHYIO BEPILIMHBI ITyTH BBECTU C KJIaBHATYphl. I'pad 3agaH B TEKCTO-

BOM (paiisie MaTpHIleil BECOB.

Bapuant Ne 12
[TocTpouTh cTATMBarOIIEe 1€PEBO HEOPUEHTHPOBAHHOIO Ipada METOIOM
noucka B NIyOMHY M BBIBECTH CIIMCOK pEOep nepema. I'pad 3amaH B TEKCTOBOM

daiinie ciuckoM peodep.

Bapuant Ne 13

Halitu niuHbl KpaT4aillinx MyTell B OpUEHTUPOBAHHOM rpade, Bce Ayru
KOTOPOIr'0 MMEIOT €UHUYHBIA BEC, OT 33[JJaHHOI BEPILMHBI 10 BCEX OCTAJIbHBIX.
HauanbHyto BeplIMHY BBECTH C KiIaBUATyphl. I'pad 3amaH B TekcToBOM (aiine

MAaTpHULIEH CMEXKHOCTH.

Bapuant Ne 14
[TocTpouTh cTArMBarOIlee 1€PeBO HEOPUEHTHUPOBAHHOIO Ipada METOIOM
MOKMCKa B IIMPUHY U BBIBECTU CNHCOK pEOep nepesa. ['pad 3agaH B TEKCTOBOM

daiine marpuiiei HHIUICHITUH.

Bapuant Ne 15

Hcnonp3ys MeTox OMCKA B IIMPUHY, HAMTH U BBIBECTH IIyTh B OPUEHTHU-
pOBaHHOM Tpade Mexay IBymsi BepiimHamu. HoMmepa HadabHOM M KOHEYHOM
BEpIIMH BBECTU C KiIaBUarypbl. [ pad 3amaH B TekcToBOM (pailie MaTpuiieil uH-

MUJIEHINN.
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Bapuant Ne 16
[TocTpouTth cTATHBAIOIIEE NEPEBO HEOPHUEHTHUPOBAHHOTO Tpada METOIOM
MOKMCKa B IIUPUHY U BBIBECTU CIHCOK pEOep mepena. ['pad 3amaH B TEKCTOBOM

q)aﬁne CIIMCKaMH CMCKHOCTH.

Bapuant Ne 17
[TocTpouTth cTATHBAIOIEE NEPEBO HEOPUEHTUPOBAHHOTO rpada METOIOM
MOKCKa B NIyOUHY W BBIBECTH CIUCOK pEdep aepera. I'pad 3amaH B TEKCTOBOM

daiisie MaTpuIIe CMEXHOCTH.

Bapuant Ne 18

Halitu 1 BbIBECTH KpaTyalliMii MyTh B HEOPUEHTUPOBAHHOM Ipade, Bce
pEOpa KOTOPOro UMEIOT €IUHUYHBIA BEC, MKy ABYMs 33JaHHBIMH BEpIIMHA-
mu. HavanbHyro M KOHEYHYIO BEpIIMHBI BBECTH C KiaBUaTyphl. I'pad 3aman

B TEKCTOBOM (pailie MaTpHIeil CMEXHOCTH.

Bapuant Ne 19

Hcnonb3ys MeTON MOMCKa B NYOMHY, B ODUEHTUPOBAHHOM I'pade HalTh U
BBIBECTU BCE BEPIIMHBI, JOCTHKUMBbIE U3 3aaHHON. Homep HauanbHOM BepIUU-
HbI BBECTHU C KJIaBUaTyphl. [ pad 3a1aH B TEKCTOBOM (aiije MaTpuueld CMEexXHO-
cTi. JlocTHKMMBIE BEpIIMHBI BBIBOAUTH B MOPSAKE WX nocemeHus. Vcronb3o-

BaTh HEPEKYPCHUBHBIA BAPUAHT AJITOPUTMA.

Bapuant Ne 20

Hcnonb3ys MeTO/1 MOKCKa B LIMPHUHY, B OPUEHTUPOBAHHOM Ipade HalTH 1
BBIBECTH BCE BEPILUUHBI, JOCTHKUMBIC U3 3aaHHON. HomMep HayabHOW BEpIIMHBI
BBECTH C KJaBuaTypsl. [ pad 3a1aH B TEKCTOBOM (aiiyie MaTpuiieid HHITUICHIIHN.

I[OCTI/I)KI/IMBIG BCPIIMHBI BBIBOAUTD B IMOPAAKEC UX IMOCCIICHUA.
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NMPUNOXEHUE A

CTpyKTypa oTyeTa
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denepanbHOE rOCyAapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO0 00pa30BaHUs

TOMCKUI TOCYAAPCTBEHHBIN YHUBEPCUTET CUCTEM
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