Moaynb Ne 2 «BBop / BbiBoa. CocTaBHbIE TUMbI AaHHbIX»



Tema Ne 1. Co3paHue 6Mbnmnotek n pabora ¢ HUMMK

Ha pamHOM 3aHSTHM HEOOXOJMMO ITO3HAKOMHTHCS C  CO3JaHUEM
CTaTUYECKUX OnbImoTek Popmpara U pacCMOTPETh 0COOEHHOCTH pPabOTHI C
TakuMu OmoOnmuoTtexkamu. Kpome Toro, crmemyer paccMOTpeTb 0COOCHHOCTH
(bopmMaTHOro BHIBOAA.

Cnucok 3adaHull

3apaHue Ne 1

Ha ocHoBe paHee pa3paOOTaHHBIX TMPOLEAYP BBIYUCICHHS IMPOU3BOTHBIX, HHTEIPAJIOB,
pelIeHUs HEeNWHEHHBIX ypaBHEHMH M OOBIKHOBEHHBIX AW (epeHIUaNbHBIX YpPaBHEHUH cO3/1aTh
CTAaTUYECKYIO0 OMOIMOTEKY MOIh30BATEIIS.

Ha npeasiayiiux 3aHATHAX MBI CO34aId IPOrPAMMHBIE MOAYIIH JJIS YUCJICHHOIO PELICHUS
psna 3amad:
¢ wvoayns NDeriv— wmertonst uucnennoro auddepenimpoBanus (QyHKIUU — OIHOM
[IEPEMEHHO;
¢ wmoayas NIntegr — meronbl YuCIIEHHOTO UHTETPUPOBaHUS (PYHKIIMU OHON TEPEMEHHOM;
monyib NSoOlve — MeTojibl YHCIIEHHOTO peleHns] YpaBHEH I OJHON EpEMEHHOIA;
+ woayns NDSolve — meron umcieHHOTo pelieHuss 00bIKHOBEHHOTO An(depeHIHaTBLHOTO
YpPaBHEHUS OHON NEPEMEHHOM.

*

Monynmu ObUTM CO3aHBI, TIPOBEPEHBI, MPOTECTUPOBAHBI U MOTYT OBITh WCIIONB30BaHBI B
pa3IMYHBIX HAIIMX MpoekTax. s ynpoleHus naiabHEWIIed paboThl Ha OCHOBE pa3pabOTaHHBIX
MOIYyJIEH CO3TaNM cmamuyeckyro oubnuomexy QyHKIMI TOIB30BaTENs M IPOBEPUM €€ paboTy.

[Tpornecc co3nanust OMOIMOTEKH MOKa3aH B PekomeHOoayusax no 6binoaHeHuo 3TOTro 3a1aHusl.

[TpoBeputh paboTy OMOAMOTEKH, BEIYUCINUB BhIPAKEHUE

7(x) [ sin{cos () i, e f (x)=sin(x)exp(~x)

ans x€[0,6] ¢ 3amaHHBIM 1maroM. Pe3ynbTaThl BHIYMCIEHHS BBIBECTH HA PKPAH M COXPAHHUThL B
TeKCTOBBIHN (aiin. [1o pesynpraTam pacdeToB MOCTPOUTH TpaduK.

3apgaHue Ne 2

C 3amaHHOM TOYHOCTHIO BBIYMCIMTH 3HaueHue (yHkuuu beccenst mo ee MHTErpansbHOMY
NPEACTaBICHUIO.
2n
J,(x)==—[ cos(m-t—x-sin(¢)] dt
2w,

Pesynbrar (3mauenms x, (X)) coxpamuTs B TexcroBOM (aiine. 3HaueHme anA M
HOJTYYUTh U3 TEKCTOBOTO (paiiia, a HauainbHOE, KOHEYHOE 3HAUYEHUS U IIar U3MEHEHUSI X MOJIY4YHTh
¢ knaBuarypsl. [lo pesynasratam pacueToB nmoctpouth rpaduk. CpaBHUTH MOTYUEHHbBIE YUCICHHBIE
3HAUYEHUS C PE3yNbTaToOM, BBIYUCICHHBIM B Mathematica. YnciaeHHbIe METO/IbI, HEOOXOAUMBIE ISt
pemieHusT 3a7add  B3SATh W3 pa3pa0OTaHHOW OWONMMOTEKH. 3amMedaHusi IO PEHICHUIO 3aadd
NPUBEACHBI B PekoMeHOayusx no 6binoaHeHuUro.



3apaHue Ne 3

YucneHHBIM METOJIOM C 33JlaHHOW TOYHOCTBHIO HAWTU TEpBBIE JBa MOJOKUTEIBHBIX KOPHS
ypauennss J ', (X)=0 wmeromom cekyumx. 3Hadenme m monyunth U3 (aiina. VHTeppan
JIOKQJIM3alMA KOpHEW HaWTH TpaduyecKuM MeToqoM. Pe3ynmbrar pacueToB BBIBECTH Ha JKpaH.
CpaBHUTH TMONYYCHHBIE YHUCIICHHBIC 3HAYCHHS C PE3yJdbTaToOM, BBIUMCICHHBIM B Mathematica.
UYuciieHHble METObI, HEOOXOMUMBIC /I PEIICHHS 3aJa4u B3SITh U3 pa3paOOTaHHOW OMOIMOTEKH.
3ameyaHus MO PEUICHHIO 3aa4y PUBEACHBI B PexomeHOayusx no 6blnoIHeHuUro.

3apaHue Ne 4

3anaHo 0ObIKHOBEHHOE MU hepeHIMaTbHOE YPAaBHEHHE C HAYaJIbHBIM YCIIOBUEM:
y'(x)=y(x)-cos(x+y(x)), »(0)=a.

1). B nuanasone x€[0,30] momyuurs ymMcIeHHOE pelleHHE YPAaBHEHHS IS HECKOIBKUX
pasIMYHBIX 3HaYeHuil mapamerpa a (a=0.1, 0.5, 3.0, 5.0). B TekcroBbii daiin ¢ JaHHBIME
coxpauuTh 3uauenns x, y(x), y'(x). IToctpouts, ohopMUTL rpaduKkn, 0GO3HAYMTE KPHUBBIE,
skcnoptupoBath B PNG ¢opmare. [IpaBuibHOCTh BBIYHCICHUI MPOBEPUTH C MOMOIIBIO CHCTEMBI
Mathematica.

2). C noMoILbI0 YUCIEHHBIX METOA0B HaWTH BTOPOM MOJIIOKUTEIbHBIN KOPEHb TPOM3BOTHON

X

pemenus ( X, ) ipu @=0.5 u Berumcnuts | y(x) dx. Pesynsrar pacueToB BHIBECTH Ha JKpaH.
0
CpaBHHTb NOIY4YECHHBIC YNCICHHBIC 3HAYCHUS C PE3yIbTaTOM, BBIYHCICHHBIM B Mathematica.
YucneHHsle MeTOAbl, HEOOXOAMMBIE [UId pEIIeHUs 3aJaud B3sAThb M3 pa3paboTaHHOU
OubroTexku. 3amMeuaHus 10 PELICHUIO 33a]aul IIPUBEIECHBI B PekomMenoayusx no binoaHeHuio.
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PekomeHdayuu no ebIinosIHeHUo

3apaHue Ne 1

[Mporiecc co3maHus U MOIKIFOYCHHS K TPOCKTY OMOIMOTEKH 3aBUCHT MCIIOIb3yEMOU CPEJIbI
IpOrpaMMHUPOBAHUSI. PaccmoTrpum JIBE UCTIONIb3yEMBbIC Ha ypoKax CpeJbl:
Compagq Visual Fortran 6.1 w PGI Visual Fortran 2010.

Komnuasitop Compagq Visual Fortran 6.1

Jns co3manusi OMONMMOTEKM HY)KHO CO3[aTh HOBBIM IMPOEKT 0co0oro BHAa. BeimomHuB
xomanny File | New (kom6unanus kiasuin CtFl + N) ua skpan Gyier BHIBEIEHO OKHO CO3IaHUsI
HOBOTO TpoekTta. B  JaHHOM OKHE cJeayeT BbIOpaTh  TpeOyeMblii THI — MPOEKTa
(Fortran Static Library), B tekctoBom mnone Project Name ykazare ums mnpoekra (MMst
Oynymeir OuOamoreku, Hanpumep NumLib), a B TtekcroBom mnome Location cranpaprHbIM
00pa3om (OKHO BBIOOpA IMAIKH, BBI3BIBAEMOE C MOMOIIBIO KHOIKH _, PACIOJIOKEHHOH CrpaBa OT

YKa3aHHOTI'O HOJ'IH) YKa3aTb MECTOPACITIOJIOKECHUC ITPOCKTA.

Filez  Projects | “Workspaces | Qther Documents |

Project hame:

j Fortran Conzole Application
E Fartran Dynariic Link Libram |
H Fortran Standard Graphics or Quick™/in Application .
f ‘Fortran Static Library Logation:

31 Fartran Windows Application |D:\.-‘-‘«LE><'\LEETIDNS\201 1-201 J
I 1 M akefile

T Utility Project

+ Create new warkspace
~

-
| =]
Platfarms:
‘Win32
| Cancel |

[Tocne Toro, Kak ykazaHa Bcsi TpeOyemass mHpopmarus, cieayer Haxarh kHonky OK wu
HepeiTH K CIENyIoIeMy OKHY MacTepa CO3[aHus HOBOTO MpoekTa. Jlanee CTaHIapTHBIM 06pa3oM
HY)KHO 3aKOHYHTH pabOTy Mactepa MPOEKTOB. B pesyibrare OymeT co3daH IyCTOM TIPOEKT,
IpeHA3HAYEHHBIN ISl CO3MAaHusl CTaTHYEeCKoi Oubmmoreku. Jlanee ciemyer J00aBUTh B TPOEKT
ucxonHsle (aibl. B manky mnpoekTa 3amumieM (CKOIMUpPYeM) CO3aHHbIE paHee  (hailibl
NDeriv.f90, NIntegr.f90, NSolve.f90 u NDSolve.f90. ITocie storo crangaprHeiM 06pazom
nobasuM 3TH (aiii k Haremy npoekry (Project | Add To Project | Files...).

Bynem nenars Debug sepcuro 6ubnuorexku. Jljist 3TOro BHaYajie HYXHO BbIOpATH HYXHYIO
KoH(purypanuo npoekra. Jius storo BeizoBeM kKomanny mento Build | Configurations... . Ha
5KpaH Oy/IeT BBIBEICHO JNAIOTOBOE OKHO BbIOOpa pabodeil KOH(UrypaIuK MPOEKTa.



Configurations -

Projects and configurations:
=111

Win32 Release ﬁ
I" Debug Bemove

B nmaHHOM OKHe HYXHO BbIOpath HykHyoo KoH¢urypauuoo (Win32 Debug). Hanee
orkommuiupyeM (Build | Compile) u cobepem (Build | Build) nam npoekr. 3anyckars ero HE
HAJIO.

Takum 06pasom, B marnke npoekra Debug Gynyr Haxomutses daiin 6udauorexku (*.1ib) u
¢aiinel orkoMnuarpoBaHHbx Moxyiedl (¥.mod). Ecau 6b1 B mcxomHbix (aiiiax ¢ TeKCTaMu
pOLEAYp HE CONACpXKAIMCh Obl MOIYIH, TO (Daliabl OTKOMIMIUPOBAHHBIA MOMYIeH OBl HE
CO3/IaBaJINCh.

Jns mpoBepku paboThl OMOMMOTEKH CO3aJuM HOBBIM KOHCONBHBIA TpoekT. [lns Toro,
4TOOBI MOKIIIOYUTE CO3IaHHYI0 GHOMMOTEKY K 3TOMY TPOeKTy 3amuiieM ¢aiin 6ubmuoreku (*.lib)
U (ailyiel OTKOMIHIMPOBaHHBIX Moxyiel (¥.mod) B manky mpoekra u jg06aBuM 3T (Qailibl B
npoekr (Project | Add To Project | Files...). Ilocie 5Toro MOKHO Kak OOBIYHO MOJIb30BATHCS
(GYHKIUAMH, HAXOASIIMMHCS B OMOTHOTEKE.

Komnuasitop PGI Visual Fortran 2010

Jnst co3maHus CTaTMYECKOM OWONMOTEKM HYKHO CO3/1aTh HOBBIN CHEIUATBHBIA TPOEKT.
Komanga menro File | New | Project... (xomOunanus knasumr Ctrl + Shift + N) soisener
Ha DKpaH MEpBOE OKHO MacTepa CO3IaHWs HOBOTO NMpPOEKTa. B JaHHOM OKHE cliemyeT BBIOpaTh
npoxosiuii mabnon npoekra (Static Library 32 bit), B tekcroBom mone Name: ykasars umst
npoekra (NUmMLIib), B TekcroBom none Location: cranpaptheiM 006pa3oM (OKHO BBIOOpa MAIKH,
BBI3BIBAEMOE C MOMOIIBIO KHOMKHU =~ Eows=.. . PACTIONOKEHHOU CIipaBa OT yKa3aHHOTO TOJisl) yKa3aTh
MECTOPACIIOJIOKEHHE MPOEKTa, W B TEKCTOBOM mojie Solution name: ykasaTb uMsl peuieHus
(Module2). B panHOM ciydae WMs pelieHus OyleT OTIMYarbCsi OT MMEHH IPOEKTa, TaK Kak
pemieHne OyeT CoepKaTh MHOTO TIPOEKTOB.

ITocre Toro, kak Hakara kaonka OK, Oyaer co3man TpeOyeMBbIil MPOCKT, BKIIOYAOIINI MOKa
TONBKO cTaHmapTHbii uexonubiii daitn (Lib.f90) ¢ mabnonom moxnporpamMmel. YoanuM naHHbINR
¢aiin u3 mpoekra. J[Jis 3TOr0 BBHIIEIUM €r0 MBIIBIO B OKHE o6ospesamens pewenun (Solution
Explorer) socnons3oBaBmmcs nubo xomanpoit Edit | Remove, mi6o xnasumein Del, nu6o
KOMaH 10 R€MOVE KOHTEKCTHOTrO MeHi0. Ha skpaH Oy[eT BBIBEICHO AMAIOTOBOE OKHO, B KOTOPOM
MOJIb30BATENS TIOMPOCAT YTOUHHTh CBOM JeiicTBus. Hakatne kHomku REMOVE mpocTo yaaaut
BBIZIEJIEHHBIN (aiin U3 MpoeKTa, OCTaBMB ero Ha aucke. Knonka Delete npennasHaueHa He TOIBKO
JUTSL yoaleHus BhIOpaHHOTO (paiiia M3 mpoekTa, HO W Ui yAalieHus ero u3 (ailnoBoil crcTeMbl
koMmrbroTepa. Hakumaem kuonky Delete nnst ynanenus ¢aiina. Tenepb MPOEKT MYyCT, © B HETO
HYXKHO 00aBUTH TpeOyeMble UCXOAHBIC (haliIbl.



Mew Project

Installed Templates

= PGI Visual Fortran
Win32
+ Other Project Types

Onling Templates

‘ JMET Framewark ¢ j Sork by |Defau\t

Consale Application {32-bik)

Dyniamic Library (32-bit)
Skatic Library (32-bit)

Windaws Application (32-bit)

Ll tal el Bl

Emply Project (32-bit)

= E=

PaI Wisual Fartran

Type: PGI Yisual Fortran

A project For creating a PGI Visual Fortran
skatic library (LIE)
PaI Wisual Fartran

PGI Yisual Fartran
PaI Yisual Fortran

PaI Wisual Fortran

Mame: | NumLib

Location:

| D:\SporoviLections) 1alNewiFortran201 2L ectionsi PracticeiModule2t,

ﬂ Browse...

Solution nanme: | Modulez

Iv Create directory For solution

Microsoft Visual Studio o

Choose Remove to remove 'Lib.f90' From MurmLib’,

Choose Delete to permanently delete ‘Lib.Fa0",

| Remove ||

Delete | | Cancel |

Jlost atoro B nanke penrernss Module2 waxomum manky wamero npoekra (mamka NumLib),
Kyza 3anuiieM (ckormupyeM) cosnannsie panee daiiiel NDeriv.f90, NIntegr.f90, NSolve.f90 u
NDSolve.f90. IMocne storo cranmapTHeIM 00pa3oM q00aBuM 3TU (Al K HAIIEMY MPOEKTY

(Project | Add Existing Item... (Shift + Alt + A)).

Add Existing Item - NumLib o

Danka | B Numlib

i
,ﬂ

Projects

o
KOMMEETER

Wraa ofeerTa:

OfeekTel THNA:

“NSalve.f90" "NDeriv.[90" "NDSalve. 190" "NI

Cormmon Fortran Files [*.cuf; *F: " for; * f30; ".fS!

< I =

| OTreHa |

Ha skpan Gyzmet BeIBeeHO auanoroBoe okHo Add Existing Item, npennasnadeHHoe is

nobaBneHust CymiecTByommx (QaiioB k mpoekty. HyxHo BbIOpars (aiiibl

NDeriv.f90,
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NIntegr.f90, NSolve.f90, NDSolve.f90 u naxarr knonky OK. BriGpannbie ¢aiinbl OyayT
n00aBIEHBI K TIPOCKTY.

Bbynem nenare Debug sepcuro 6ubamorexu. st 9T0ro BHavaie HYXKHO BBIOPATh HY)KHYIO
KoH(uUTrypamuo mpoekTa. JIJsi 3TOr0 MOXHO BOCIIONB30BATHCS MEHEIKEPOM KOH(PHUTYypaIuii,
KOTODBIN BbI3bIBaeTcs KoMauzoi mento Build | Configuration Manager... . Ha skpaun Gyuer
BBIBE/ICHO JIMAIOTOBOE OKHO BBIOOpa paboueii KOHOUTypaIiK TIPOSKTa.

Configuration Manager -

Active solution configuration: Active solution platform:

w2

Project contexts {check the project configurations to build or deploy):

| Praject 1 Configuration 1 Flatform 1 Build 1
hurnLib Debug Winaz

B kauecTBe aKTHBHOM KOH(UTypaluu ykakeM koHpurypamuio Debug (packpsiBarommiics
ciucok  Active solution configuration:), a B xkauectBe miarpopmel — Win32
(packpsiBatomuiicss criucok Active solution platform:). Tlocie Toro, kKak BCe HACTPOMKH
BBITIOJIHEHBI, ciienyeT Haxarh KHONKY OK. Te e HaCTpOWKH MOXHO C/IeJIaTh C MOMOIIIBIO TTAHEH
MHCTPYMEHTOB, IJ¢ PAaCIOJIOKEHbI JBa AHAIOTMYHBIX CIIMCKA: 2 | (28 -l Ianee
MOXHO cHadana orkommwimposars (Build | Compile), a moxuHO cpasy coOpark HPOEKT
(Build | Build NumLib). 3anyckars ero HE HAJIO.

Taxum o6pasom, B manke npoekra Win32 | Debug Oynyr naxoautsces (daiin Oubnuoreku
(NumlLib.lib) u o¢aiiner orkommmmpoBanubix Moayieit (*¥.mod). Ecau Obl B MCXOIHBIX
daiiax ¢ TEKCTaMU TMPOLEIYpP HE COACPKAIUCh Obl MOAYIH, TO (ailyibl OTKOMITUIUPOBAHHBIN
MojIysieli Obl HE CO31aBaJIHCh.

Jnst mpoBepku paboThl OMONMOTEKH B TEKYLIEM PEIICHHU CO3/1aJMM HOBBIH KOHCOJBHBIN
npOoeKT. J[jist TOro MOYKHO BOCIIOJIb30BAThCS KOHTEKCTHBIM MEHIO PEIICHHS.

Solution Explorer * 1 X

EX N
¥ =

— = g olution ‘Module2' (1 project)
=55 Build Solution Chrl+Shift+B - NumLib
Rebuild Solution .__l Include Files
[ Resource Files
= [ Source Files
Batch Build... Fad MDeriv.Fa0
Faf MDSokve.Fa0
Fad MInkegr.Fa0
Mew Project... Add 4 fad MNSolve.f90

Clean Solution

Configuration Manager. ..

Existing Project. .. Set StartUp Projects...
Mewy Weh Site... L, Paste Chrly

Existing Web Site. .. Rename

Lie]  Mew Ttem... Ctrl+Shift-+A [§  open Folder in Windows Explorer

)
i Existing Item... Shift-+AlE+E

u] ‘= Properties Ale+Enter

1 Mew Solution Folder

3 Salution Explarer
Properties

I[J'IH €ro BbI3OBAa HYXHO BBIACIWNTHL MBIIIBIO Y3€J PCIICHHUA B I[peBOBHI[HOﬁ CTPYKTYp€,
oTobpaxaromell CTpykTypy pemerus B okue Solution Explorer, menkHyB mpaBoil KHOIKON



MBIIIM BbI3BaTh KOHTEKCTHOE MEHIO M B HeM BhIOpare komanny Add | New Project...
JT06aBUTh HOBBIM MPOEKT K PEIICHHIO MOXHO M JAPYrHMM Croco6om. JIjist 3TOro BOCIOIB3yeMCs
xomanoi mento File | New | Project... (xomounanus knasum Ctrl + Shift + N). Tak xax
JlaHHAas KOMaH/1a Oblila BRI3BaHA W3 CYIIECTBYIOIIETO PENICHHS, TO IEPBOE OKHO MacTepa CO3/IaHUs
HOBOTO MPOEKTa OyIeT UMETh HEMHOTO JPYTOil BH/I.

New Project

Recent Templates

‘ MET Framework < ﬂ Sort by: |Defau\t j ‘ jol

Type: PGI Wisual Fortran

Installed Templates
Consale Application {32-bit) PGI Yisual Fortran

= PGl Visual Fortran
Win3z
+ Other Project Types

A project For creating a PGI Wisual Fortran
console application
Dynamic Library (52-bit) PGI Wisual Fortran

Online Templates

Static Library (32-bit) PGI Wisual Fartran
‘windows Application (32-bit) PGI Yisual Fartran

Empty Project {32-bit) PGI Yisual Fartran

Empty Project (52-bit)

I BIRIE)

Mame: |Lesson1

Location: |D:'mlax'tLections'tZDl2\Fortran\Practica'tModuIeZlPGI'tModuleZ j Browse. ..

Solution: A.dd ta solution

Solution name: | v

B namnom okme ciemyer BeiOparh Thn HoBoro mpoekra (Console Application (32-
bit)), B rexcroBom mone Name: ykasars ums HOBoro, cozaasaemoro mpoekra (Lessonl), B momue
Location: yka3zarh MeCTOpPACIOJIOKEHHE HOBOTO MPOCKTa (10 YMOIYaHHIO B TOM IOJ€ yKa3aH
HOJTHBIH MYTh K TEKYIIEMY PELICHHIO; JIyYIe HE MEHSTh 3TO 3HAUYCHUE U TOTJIa HOBBIM MPOEKT OyaeT
pa3MellieH B TOi e Tanke Ha skecTkoM jucke ITK, uro u npenpiymmmii), B HoBoM mone Solution:
yKa3aTh, YTO HOBBIH MPOEKT HYKHO [J00aBUTh K YK€ CYIIECTBYIOIIEMY peIICHU0 (U3
packpeIBaromerocs cnmcka BelOparh 3Hauennme Add to solution). Ilpu ostom mone
Solution name: 6yner ue aktuBHBIM. Ilocnme Toro, kak Oymer Haxkata kuomka OK, mactep
CO3/IaHMsI HOBOTO MMPOEKTAa 3aBEPIIMT CBOKO pabOTy W K TEKYIIEMy pEIICHHIO OymaeT mo0aBicH
HOBBIN MPOEKT TPeOyeMOro THMa C yKa3aHHBIM UMeHeM. [IpoekT OymeT comeparh OAMH MyCTON
UCXOMHbIH (aitn ¢ umenem o ymonuanuio (ConsoleApp.f90). C nomMompio KOHTEKCTHOIO MEHKO
nepenmenyem ero B Task1.f90.

Tak Kak pelIeHHe CONCPKUT YK€ HECKOJIBKO MPOEKTOB, TO HYKHO YKa3aTh Cpele
pa3pabOTKU KaKoil MPOCKT SIBISETCS «3alyCKArommm». [ 3TOro BbI3bIBAEM KOHTEKCTHOE MEHIO
npoekrta Lessonl u BeiOupaem xomanay Set as StartUp Project. B pesysnbrare mpoekToMm,
KOTOPBI ¢ KOTOPOrO HAYHETCS BBIMOJHEHHE Mporpammbl Oymer mpoekt Lessonl. Hassanue
npoekTa B okHe Solution Explorer Gynet BbieIeHO TOMYKUPHBIM HIPUPTOM.

st Toro, 4ToOBl MOXKHO OBLIO IOJIH30BAaThCSA TOJBKO YTO CO3JaHHON OMOIMOTEKOM, Halll
HOBBI TMPOCKT HYXHO HACTPOWTh. JIJis 3TOrO BbI3bIBAEM KOHTEKCTHOE MEHIO HAIero HOBOTO
IPOEKTa U B HEM BbIOMpaeT koMaHay Properties. Ha skpan OyneT BBIBEICHO AHAIOrOBOE OKHO CO
BCEMH CBOMCTBaMHU MpOEKTa. B TaHHOM OKHE HY)KHO yKa3aTh KOMIMJIATOPY I€ €My MOXHO OymeT
HalTH (aiiibl OTKOMIUIMPOBaHHBIX Moayied (*.mod), Bxomsaumx B OUOIMOTEKY; yKas3arh
penykTopy cBsiseil riue B ¢ainosoii cucteme 1K pacrnonoxen ¢aiin 6ubnuorexku (NumLib.lib) u
KaKyl0 COOCTBEHHO OMOIMOTEKY M3 STOH ManKy HY)KHO MCHOJIb30BaTh. Kpome Toro, o4eHb ynooHO
yKa3aTh CYIIECTBYIOIIUE 3aBHCUMOCTH MEXAY MPOEKTaMH, 4TO Obl MU JHOOBIX HU3MEHEHHSIX B



UCXOIHBIX (hailmax BXOASIIMX B OMOIHOTEKY MpOIEnyp
OubIMoTeKa, a Y)KE€ IIOTOM ¢ OOHOBIIEHHOUN OMOIMOTEKOM
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CHayajla KOMIMJIMpOBaIach U coOMpasiach
coOupaJics HOBbI KOHCOJIbHBII MPOEKT.

=

Solution Explorer

v I X

; Solution Module2' (2 projects)
=i |
= Include Files
Rebuid RESDUFEE. Files
Source Files
Clean Fad Taskl.fop
Project nly » MLib
Includs Files
¢ Compile Chr+F7 Resource Files
Project Dependencies, .. Source Files
Project Build Order. ..
Add 3
Set as SkartUp Project
Debug 3
& cut Chrl+2
T4 Paste Chrl+W
X Remaove Del
Rename
Unload Praject
2 Properties Alt-+Enter

Lesson1 Property Pages

Configuration: | Active{Debug) Platfarm: | Active(Win3z)

{= Configuration Properties

Cutput Direckary

General Intermediate Directory
Debugging Extensions ko Delete on Clean
Fortran Configuration Type
Lirker Euild Log File
Resources Euild Log Level
Build Events

Custom Build Step

Output Directory

'—'i‘ Solution Explorer

Specify a relative path to the output file directory,

Configuration Manager . ..
${Platformiame)${Configurationklame)
${Platformiame)${Configurationklame)

*,obj;* . mod;*.manifest; * . pdb;* dwf; * exp;* res; &
Console Application {,exe)

$(IntDir Y BuildLog. htm

Default

] (o)

B

nanHoM okHe (Lessonl Property Pages) HyxHO yKa3aTh IOMOJHHUTEIbHBIC

HACTpOWKU B cekuusx Fortran (mactpoiiku kommmisitopa) u Linker (Hactpoiiku pemakTopa

cBsa3ell). BHauarne ykaxem JO0MOJIHUTENbHBIE HACTPOUKHU

J1Jis 3TOTO PacKpoeM CEKIMI0 HACTpOeK Kommmistopa FOrtran. B paHHoOW CeKIUH HYKHO

nepeiitu B pasgen General. B ganHOoM
Additional Include Directories, B xotopom

KOMITWJIATOPA.
pasmene  ecTb  TEKCTOBOE  IIOJIe
HYXHO yKa3arb TyTh K  (aiinam

OTKOMITUIMPOBaHHBIX Moxyied (¥.mod). Jlns 5Toro Hy)XHO YCTAaHOBUTH TEKCTOBBIM Kypcop B
JAaHHOE ToJIe U JH0O0 cpa3y BBECTH HYKHBIA MyTh, TMOO HaXaTh HA KHOMKY , PACHOJIOKEHHYIO

CIIpaBa OT TECKCTOBOT'O ITOJIAA U B BBIBEACHHOM HAa OKHC JUAJIOTOBOM OKHE BBECTH HY)KHBIﬁ myThb.
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Lesson1 Property Pages -
Configuration: | Active(Debug) Platform: | Active{Win3z) | Configuration Manager ... |
{= Configuration Properties Display Startup Banner Mo
General Additional Include D 5 :
Debugging Module Path $EINEDir ),
[=-Fartran Obiject File Name $(INEDIF),
General Debug Information Format Full Debug Information (-g)
Optimization Optirmization No Optimization
Preprocessing
Code Generation
Language
Floating Point Options
External Procedures
Target Processars
Target Accelerators
Diagnostics
Profiling
Command Line
Linker Additional Include Directories
Resources Specify one or more directories to add to the include path; use semicolon-delimited list if
Build Events more than one (-I<path=),
Custom Build Step
[ [8].4 J | OTHMEHA | | MpHMEHHTE

Additional Include Directories

 ANumLib Win3e Debug) £

o] o

B 1aHHOM OKHE MOXHO yKa3aTh abCONMFOTHBIN (IIOJHBIN) IyTh K Marke, rie Jiexar mod-—
daiinbl, HO Jydlle yka3aTb OTHOCHTENbHBIA. Torma mpoekT MoxkHO OymeT 0e3 mepeHacTpoiKu
pa3Meniath B ApPYrux NankKax M IEPEHOCUTh Ha JIpYrMe KOMIIbIOTephl. B pesynbrare auasororoe
OKHO CO CBOMCTBaMU MPOEKTa Oy/leT BBINIAIETh TaK:

Lesson1 Property Pages -
Configuration: | Active(Debug) PlatForm: | Active(Win32) | Configuration Manager. .. |
{= Configuration Properties Display Startup Banner Mo
General Additional Include Directories LA NumLibi\Win32'Debug®, :
Debugging Module Path $EINEDir ),
[=-Fartran Obiject File Name $(INEDIF),
General Debug Information Format Full Debug Information (-g)
Optimization Optirmization No Optimization
Preprocessing
Code Generation
Language
Floating Point Options
External Procedures
Target Processars
Target Accelerators
Diagnostics
Profiling
Command Line
Linker Additional Include Directories
Resources Specify one or more directories to add to the include path; use semicolon-delimited list if
Build Events more than one (-I<path=),
Custom Build Step
[ [8].4 J | OTHMEHA | | MpHMEHHTE |

[anee ykaxem JONOJHUTEIbHBIE HACTPOUKHU peAaKTopa cBsi3el. [l 3T0ro Hy»)KHO MepenTH
B cekuuio Linker. B nmanHoOi cekiMu HY:KHO CHadyana mepeitu B pasmen General. B manHom
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pasnene ects TekctoBoe nose Additional Library Directories, B KotopoM Hy:KHO yKa3aTh IIyTh
K ¢aiinam nomnoiHuTenbHEIX onommorek (*.1ib), koropeie HykHO MoaKIIOUNTE K TIpOEKTY. Jenaem
BCE T€ e JICUCTBHSI, C MTOMOIIBI0 KOTOPBIX YKa3bIBAIIH HOMOJIHUTEIbHBIC HACTPOMKH KOMITHIISTOPA.

Lesson1 Property Pages -

Configuration: | Active(Debug) Platform: | Active{Win3z) Configuration Manager . ..
{= Configuration Properties Oukput File $(OuUtDir) i $(ProjectMame) . exe
General Additional Library Directories LA NumLibi\Win32'Debug®,
Debugging
Fartran
[=- Linker

General

Inpuk

Command Line
Resources
Build Events
Custom Build Step

Additional Library Directories

Specify one or more additional paths to search For libraries; configuration-specific; use
semicolon-delimited list if more than one,  {fLIBPATH:[dir])

| [8].4 | OTHMEHA MpHMEHHTE
Lesson1 Property Pages — !
Configuration: | Active(Debug) PlatForm: | Active(Win32) Configuration Manager...
{= Configuration Properties Additional Dependencies MumLib.lib
General
Debugging
Fartran
[=- Linker

General

Inpuk

Command Line
Resources
Build Events
Custom Build Step

Additional Dependencies
Specify additional items ko add to the link line {j.e., kernel32.lib}; configuration specific.

| [8].4 | OTHMEHA MpHMEHHTE

Jlanee HyXHO yKa3aTb, KaKyl0 OMOIMOTEKY, pacHOJIOKEHHYIO B paHEe YKa3aHHOM MECTe,
HY)KHO TIOJKJIIOUUTH K MpoeKTty. s 3Toro HyHO BbIOpath pazaen Input, B pacnonoxeHHBIN B
cekuuto Linker. B manmnom pasnene B tekcroBom mnoie Additional Dependencies uyxuo
yKka3arb uMs (Qaiia OMONMMOTEeKH, KOTOPYIO HYKHO MOJKIIOYUTH K MPOEKTY (B HAIIeM Clrydae
NumlLib.lib).

s ynobcrBa mganmpHeiei paboTbl HY)KHO YKa3aTh CYIIECTBYIOIIUE 3aBUCHMOCTH MEXKIY
npoektamu (B HamieM ciydae mpoekT Lessonl sasucur ot mpoekra NumlLib), uto Ger mpu
MOOBIX H3MEHEHHUSAX B UCXOAHBIX (ailax Bxomdumx B OMOMMOTEKY Mpolenyp CHavaia
KOMIMJIUpOBaJach U coOupanack OHUOIMOTEKa, a YK€ IMOTOM C OOHOBJIIEHHOW OMOIMOTEKOM
cobupasncss HOBBIM KOHCOJBHBIM TPOEKT. [l 3TOr0 ¢ MOMOIIBI0 KOHTEKCTHOTO MEHIO HYXKHO
BBI3BATh JIHAJIOTOBOE OKHO CBOicTB pemenns Module2. B 3tom OkHe HYXHO MepeiTH B CEKIHIO
Common Properties w B pasgene Project Dependencies ykazarh CylecTBYIOIIHE
3aBHCUMOCTH MeKay mpoektamu. Jluamorosoe okxo Solution 'Module2' Property Pages
NPUMET YKa3aHHBIN HUXKE BUJL.
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Solution ‘Module2® Property Pages !

[=)- Cammon Properties Project:

Startup Project Lessanl
Project Dependencies

Debug Source Files Depends on:
Configuration Properties | [

OTHMEHA MpHMEHHTE

Hcxoanblii Koa NPOBEPOYHOM NMPOrpamMMbl

st ymoOGcTBa MPOBEPKHU BCE MPOTPAMMHBIE €AUHUITEI (U MOAYIb DopmpaHa, N TOIOBHYIO
HporpaMMy) pa3sMeCTUM B OAHOM (bal?me. HCO6XO,£[I/IMO TOJBKO IIOMHHUTBH O TOM, 4YTO €CJIM B OJHOM
daiine ykazaHbl 1 MOIYJb, U MIPOIEYpPa, UCTIONB3YIOIIAs TOT MOAY/b, TO UCXOAHBIM KOA MOIYJISI
JOJIKCH MPEAIICCTBOBATL HCXOAHOMY KOAY IMPOUCAYPHI.

®aiu1 Task1.f90.
module TestFuncts

private :: f, g
public testFun

contains

I dyHKuma ansa anddepeHunpoBaHns
function f(x)

implicit none

real(kind=8) :: f
real(kind=8), intent(in) :: x

f = sin(x) * exp(-x)
end function f

I DYyHKUMA A9 UHTErpuUpOBaHUS
function g(x)

implicit none

real(kind=8) :: g
real(kind=8), intent(in) :: x



g = sin(cos(x) ** 2)
end function g

I QyHKUMA A9 TeCTUPOBaHUA
function testFun(x)

use NDeriv
use NIntegr

implicit none

real(kind=8) :: testFun
real(kind=8), intent(in) :: x

real(kind=8) :: der, int

der = D(f, x, method=der3ptCenter)
int = NIntegrate(g, 0.0d0, x)

testFun = der*int
end function testFun
end module TestFuncts
I OCHOBHas nporpaMma
program TestLibrary
use TestFuncts
implicit none
real(kind=8) :: xBeg, XxEnd, xStep
real(kind=8) :: res
integer(kind=4) :: ioStatus
call getData()
open(11, file="Result.dat", iostat=ioStatus)
if (ioStatus /= 0) stop "ERROR while opening file 'Result.dat'..."
write(11, '(a5, 9%, a6)") "X", "Y"

do while(xBeg <= xEnd)
res = testFun(xBeg)

13
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print 100, xBeg, res
write(11, '(e10.4, 4x, e12.6)") xBeg, res
xBeg = xBeg + xStep

end do

close(11)
100 format(7x, "x =", €10.4, 4x, "f(x) =", e12.6)
contains
subroutine getData()
xBeg = 0.0d0; xEnd = 6.0d0;
do
print '(1x,a,$)', "Type X step value:
read *, xStep

if ((xStep > 0.0d0) .and. (xStep <= 5.0d-1)) exit
end do

print "(3x, '1). start: ', €10.4)", xBeg

print "(3x, '2). stop: ', €10.4)", xEnd

print "(3x, '3). step: ', e€10.4)", xStep

pause 'Press <Enter> to continue the program...'
XEnd = xEnd + 1.0d-1 * xStep

end subroutine getData

end program TestLibrary

TecToBbIE Pe3yJIbTATHI

X: 0.0 0.5 0.1 0.15

Y: 0.0 0.0958917 —0.0719088 —0.146121
X: 2.0 2.5 3.0 35

Y: —0.131322 —0.106209 —0.0729194 —0.0301814
X: 4.0 4.5 5.0 5.5

Y: 0.00380313 0.0180324 0.0178168 0.0130693
X: 6.0

Y: 0.00796686
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3apgaHue Ne 2

Jns BbruMcneHnus ykazaHHoM ¢yHkuuu beccenss B cucreme Mathematica MOXHO
BOCIIOIB30BaThes pynkuueit Bessell[m, X].

Jns ynobcTBa OopraHu3aniil MPOrpaMMbl UCKIIIOYUM C COXpPAHEHHEM Ha JTUCKe (ailibl ¢
MCXOJIHBIM KOJIOM TPOTrpaMMbl U3 poekta LESSON1 u B 3TOM MpoeKTe CO3AaAuM HOBbBIC (ailiibl ¢
ucxonusiM kozoM nporpamm (Task2.f90 — ocuosuas mporpamma; Params.f90 — nonyuenue
3Hayenus M wu3 ¢aiina nanneix; Bessell.f90 — cobcrBenno Beruncienne Gpynkimu beccens).

[Ipu pemieHnn [aHHOW 3a7aud  BO3HUKAeT IMpoOiieMa CorlacoBaHUS HHTEP(EHCOB:
OoubnuoTeyHast QyHKIMS MOXXET MHTETPHPOBATh (PYHKIIMIO OJHOTO BELIECTBEHHOTO apryMeHTa, a y
HAC €CTh elle OIWH TapameTp — 3HadeHue m . s Toro, 4toObl MepeaaTh 3HAYCHHE STOTO
napameTpa B (YHKIHUIO MOIYIb — IOJY4YaeTCs YTO—TO THIA IOOAIbHOW TNEPEeMEHHOW, HO C
KOHTPOJIEM JIOCTYTIA.

3apaHue Ne 3

Jlis BBIYMCIIEHUS TIPOU3BOMHON B cucteMe Mathematica MOXXHO BOCIIOJNIB30BaThbCsl Kak
BcTpoeHHo# ¢ynkuuen D, tak u ¢pynkumeit Derivative. [list uncieHHOro penieHns ypaBHEHUS €
3a/IaHHBIM HayaJbHBIM NPHOJIMKEHHEM Bocmonb3oBarhes pynknuein FindRoot. lns mocrpoenus
rpapuka QyHKimMu npumenuth (ydkuuro Plot. Tlpumepnsiit Bux nokymenta Mathematica st
IIPOBEPKHU YHUCIEHHOTO CUETa IPUBEJEH HA PUCYHKE!
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m= 3;
f[x ] := Derivative[1] [Besseld[m, #] &][x]
flx]

1
— [Beszeld[2, x] -Besseld[4, x])
2

Plot[£[x], {x, 0, 9}]

0ar

o1l s "\__

—o1f \ !

—nzf /
: \ /

—ozf —

FindRoot [£[x], {x, 4}]1[[1]1]

x—4,20119

FindRoot [£[x]. {x, $}]1[[1]1]

¥ —3.01524

3apaHue Ne 4

[To pe3ynbsraraM pacueToB rpaguKh MOKHO HOCTPOMTH Kak ¢ momomuipto cucreMsl GNUPIOL,
TaK U ¢ noMousio cucremsl Origin.

JUis 4MCIEHHOro peleHHus OOBIKHOBEHHBIX IU(QEepeHINATbHbIX YpPAaBHEHUH B CUCTEME
Mathematica MOXHO BOCIIONB30BaThcsl Kak BeTpoeHuoi dynkuuein NDSolve. Jlns uucnenHoro
pellIeHus] YpaBHEHUs ¢ 3a/1aHHBIM HauajbHbIM NPUOIMKEHUEM HYKHO BOCIIOJIB30BATHCS (yHKLUEH
FindRoot. [lns uucieHHOro BBIYMCIEHHS MHTErpaja MOXKHO HCIOJNB30BaTh  (YHKIIUIO

NIntegrate. IIpumepnsiit Bua noxkymenra Mathematica nnasi MpOBEpKU YHCICHHOTO cueTa (0Oe3
Output siueex) pUBEJICH Ha PUCYHKE:
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Task3

u 1)

In[i]:= fun[xArg , & ] := Module[{ode, init, ¥, x},
ode = ¥ '[x] == y[x] Cos[x + ¥[x]]:
init = y[0] == a;
y[xArg] /. HDSolve[{ode, init}, ¥, {x, 0, 30}]1[[1, 1]1]

In[z]:= der[xArg , & ] := Module[{ode, init, ¥, x},
ode = ¥ '[x] == ¥[x] Cos[x + ¥y[x]1]1:
init = y[0] == a;
Y[xArg] Cos[xArg + y[xAzg]] /.
HDSolve[{ode, init}, ¥, {x, 0, 30}]1[[1, 1111

= Plot[{fun[x, 0.1], fun[x, 0.5], fun[x, 3.0], fun[x, 5.0]},
{x, 0, 30}, PlotRange — Al1]

)= Plot[{der[x, 0.1], der[x, 0.5], der[x, 3.0], der[x, 5.0]},
{x, 0, 30}, PlotRange — Al1]

Ini5]= TableForm[Table[{x, fun[x, 0.5], der[x, 0.5]}, {x, 0, 30, 1}],
TableHeadings — {futomatic, {"x", "y ()", "¥' (33" }}]

m 2)
In]= Plot[der[x, 0.5], {x, 0, 5}, PlotRange — A11]
In[i0]= res = FindRoot [der[x, 0.5], {x, 4, 5}]1[[1]1]
In[12]:= Chop[der[x, 0.5] /. res]
In[i6]:= Plot[fun[x, 0.5], {x, 0, x /. res}, PlotRange — Al11]

In[14]:= HIntegrate[fun[x, 0.5], {x, 0, x /. res}]
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Tema Ne 2. dannoBbin un opmaTHbIM BBOA / BbIBOA

Ha JaHHOM 3aHATHUN HeO6XOJII/IMO PaCCMOTPETbL OCHOBHBLIC BO3MOKHOCTH,
KOTOpbIE  MPENOCTAaBISIeT MPOrPaMMHUCTY  SI3BIK  IPOrpaMMHUPOBAHUS
@opmpan 1o padote ¢ danmamu

Cnucok 3adaHull

3apgaHue Ne 1

Hanummure nporpamMmy, KoTopasi IpOBEpSIET, CYLIECTBYET JH B paboyeil mamke nporpammsl
tekcroBeiii (aiin Taskl.dat. Ecmu ¢aiin He cymiectByer, TO mporpaMma CO3[aeT €ro u
3aIHCHIBACT Tya /1 Tap TCEBIOCTYUaiiHbIX BEIIECTBEHHBIX uncen (X,Y) u3 amanaszona x€[a,b]
y€lc,d] . Eciu xe 310T haiin yske CyIecTBYeT, TO HpOrpaMMa JOMUCHIBAET B HETO /71 Map TaKHX
ancen. Benmmuuner 7 (m), a, b, ¢, d BBomsites B mporpammy 13 TectoBoro ¢aiina Taskl.ini
Y BO BpeMs pabOThI IPOrPaMMBbl BEIBOAATCS Ha SKPaH.

3aMeuaHue: /Ui pelICHUS TOrO0 M BCEX CIENYIOIMX 33JaHUi ynoOHO co3/aBaTh IO JBa
¢aitna: onuH Qaill ¢ TEKCTOM OCHOBHOM MpOrpamMMbl U JApyroi ¢ain ¢ MoAylieM, COAep KalluM
OCHOBHBIE TIPOLIEAYPbI, HEOOXOIUMBIE JJISl PEIICHUS 3a/1aHHsL.

[Ipumep opranuzanum nporpamMmmbl st komnwistopa PGl Fortran 2010 npuBeneH B
PEKOMEHAALNAX T10 BBIIOTHEHUIO 3aJaHUH.

3apaHue Ne 2

Hamumte mporpamMmy, KoTopasi TO3BOJISIET MPOCMATPHUBATh TEKCTOBbIE (pailiibl (MTOPKPAHHO
BBIBOJIUT CoziepkuMoe (aiina), co3nanusie B 3agaHum Ne 1.

Bun skpana Bo Bpemsi pabOThI IPOrpaMMbl MOKa3aH B PEKOMEHAIMSAX IO BHITIOJHEHHUIO
3aJlaHuH.

3apaHue Ne 3

Hanummure nporpamMmy, KoTopasi IpOBEPsIET, CYLIECTBYET JIM B paboyel mamnke nporpaMmbl
tekcroBeiil aitn Task3.dat. Eciu ¢aiina Het, To mporpamma J0KHA CO3aTh €0 U 3aMOTHUTD

JIBYMsI CTOJIOI[AMH BEIIECTBCHHBIX 9Hcel X, f (x) , THE X — TICEBIOCIy4YalHOE 4YHUCIO U3
1 2
_ (x)=—b . _la—w)? M.
nuanasona x€|[—5,5],a f(x)= exp > | - Ecin yka3anHbli (aiin cymmecTByeT, To
V2-m-o 2-0

mporpaMMa JIOJDKHA BBIYHCIUTH KOJMYECTBO CTPOK C JaHHBIMH B 3TOM (aiime u cpemHee
aprudMernueckoe 3HadeHne GyHKIMH f (X), a Takke BBIBECTH PE3yIbTaT HA OKPaH H YIAIHTb
(aiin c TaHHBIMU.

3agaHue Ne 4

Hanumute nporpamMmy, KOTopasi IPOBEPSIET, CYIECTBYET JHM B pabodeil Mmarnke mporpamMmmebl
tekcroBbiil paitn Task4.dat. Eciu daiina ver, To nmporpamMma J0/mkHa CO3/1aTh €10 M 3allOJHUTh
TICEBOCTyYaiHEIMK BelecTBeHHbIME urctamu & (E€[a, b)), 3anmcannbiMu B omH cromoerr.
[TapameTpsl @ u b BBOmATCA B porpammy u3 TectoBoro daitia Task4.ini u Bo Bpems paGoTs
IpOrpaMMbl BBIBOAATCS Ha dKpaH. Eciv ykasaHHbIM (ailyl CyIIECTBYET, TO MpOrpaMma JOJKHA
BBIYUCIIUTE CPEHEE apU(PMETHUECKOE BEMIECTBEHHBIX YUCEN, COAEPKAIIUXCS B (ailiie, U 3ammcarh
B MicxomHOM nopsiike ynciia u3 daitia Task4.dat, consine cpenuero B paiin Task4_1.dat,
a ocransueie — B ¢aiin Task4_2.dat.



19

3agaHue Ne 5

Hanummure nporpamMmy, KoTopasi IpoBepsieT, CYLIECTBYET JIM B paboyeil mamke nporpaMmmbl
tekcToBbli (aiin Task5.dat. Eciu ykazannoro ¢aiina Het, To IporpaMma J0KHa CO31aTh €10 U
3aIlOJHUTH TCEBIOCIyYaliHBIMU BEIECTBEHHBIMHM YMCJIaMU, 3allMCAaHHBIMU B ONUH cTonben. Ecnu
yKa3aHHbBIN (aiiyl cymecTByeT, TO IporpaMMa J0JDKHA HAWTH B 3TOM (Qaiijie BTOpoe M0 BEIUIHHE
YHCIIO.

3aaaHue Ne 6

Hammmmure nporpamMmy, KoTopasi poOBEPsIeT, CYIIECTBYET JIM B paboyeil mamnke mporpaMmbl
tekcroBeiii Qaitn Task6.txt. B srom daiine nomkubr xpansaTes crpoku muHOM He Oonee 80
cuMmBosioB. Ecnu ykazaHHoro (aiina HeT, TO mporpamma [JOJDKHA CO3[aTh €ro W 3aloJHUTh
CIyYallHbIM KOJIMYECTBOM CTPOK, COAEPKAIIMX CIY4YaHHOE KOJIMYECTBO CIy4alHbIX CHUMBOJIOB
(MokHO mpocTo 1udp). Ecnu ykazaHHbIN (aiin cymecTByeT, To nporpaMmma JI0JbKHA CO3/aTh HOBBII
daitn Task6Proc.txt coxepxammii Bcro uHpopManuo u3 ucxoaHoro Qaitna 6e3 CTPOKH ¢
3aJJaHHBIM BO BpeMs pabOThI MporpaMMbl HOMEpoM. Ecii cTpoKH ¢ yKa3aHHBIM HOMEPOM HET, TO
nporpaMma J0JKHa COOOLIUTh 00 3TOM U HOBBIN (hailsl co3aBaThCs HE JOJIKEH.

3apaHue Ne 7

Hanumuire nporpammy, Kotopas IPOBEPSET, CYNIECTBYET JIK B pabodeil marke mporpamMmMsbl
tekcroBeiii paiin TaskZ7.dat. B stom ¢aiine nomkHbl XpaHaTcs cTpoku JmuHON He Goee 100
cumBOsioB. Ecnu ykasaHHoro (aiiia Her, TO Mporpamma JOJDKHA CO3/aTh €ro M 3alOJHHUTh
CIIyYaiiHBIM KOJIMYECTBOM CTPOK, COIEPIKAIIUX CIyYaiHOE KOJIMYECTBO CIIyYailHBIX CHMBOJIOB
(MoxHO mipocTo 1udp). Eciu ykasaHHbI (aiin cymecTByeT, To IporpaMma JI0JKHA CO3/1aTh HOBBIM
¢aitn Task7_proc.dat, B koropsiii Oyner 3amucaHo nepBbie IBE CTPOKH HCXOMHOTO (haiina,
KaXIasi 1 -sl ¥ TOCIIEHSSA CTPOKA.

3apaHue Ne 8

Jlausr umena apyx ¢ainos (Task8_1.dat u Task8_2.dat). IssectHo uro oxun u3
HUX (1100 MepBbIi, MO0 BTOPOIT) CYLIECTBYET U COACPKUT HEKOTOPOE KOIUYECTBO BEIIECTBEHHBIX
Yrcesl, 3alMCaHHBIX B OAWH CTONOEN, a Apyroil orcyrcTByerT. [Iporpamma noimKHA TPOBEPSTH
CYIIECTBYET JIM OJMH M3 YKa3aHHBIX (ailjIoB, M €CIIM HU OTHOTO, HU JIPyroro (aiiia HeT, To JODKHA
CIlydaifHBIM 00pa3oM co3aBaTh OAWH W3 HUX. Eciy omuH M3 yKa3aHHBIX (ailJIoB CYIIECTBYET, TO
nporpamMma JI0JDKHa CO3JaTh OTCYTCTBYIOIIMHA (pail M 3amucaTh B HETO KOHEYHBIH M HadyalIbHBIN
AJIEMEHTHI CYIIECTBYIOMIETO (paiiyia (B yKa3aHHOM TOPSIZIKE).

3agaHue Ne 9

Jlaubl umeHa aAByX (opmarabix TekctoBbix (aitios (Task9__1l.dat u Task9__2.dat),
3alOJTHEHHBIX IIENBIMH YHCJIaMH, KOTOpBIE 3amicaHbl B ofWH crojiber. [Iporpamma momkHa
IPOBEPATH CYLIECTBYIOT JIM yKa3aHHbIE (hailyIbl U €CIIM KaKoro-To (paiiina HeT, TO JOJKHA CO3/1aBaTh
TpeOyeMblil, 3aloHsAs €ro ClydyallHbIM KOJIMYECTBOM IICEBAOCTy4YalHBIX Leiblx yucen. Ecnu oba
¢aiina cymecTByIoT, TO IporpaMMa JOJKHA CPaBHUTH COZEpKUMoe (DailioB M 3amucaTh B HOBBII
daitn Task9__3.dat uucia xoropsie ectb Bo Bropom (aiiie, HO He BCcTpeyaanch B riepBoM. Eciu
TaKWX YHCEJ HET, TO HOBBIN (haiiyl co3aaBaThCst HE TOJIKEH.

3agaHue Ne 10

Hanumure nporpamMmmy, KoTopasi MpoBepsieT, CYIIECTBYET JIM B paboueil mamke mporpaMMel
tekcroBeiii (aitn Task1l0.dat. Eciu sroro ¢daiina Her, To mporpamma JO/DKHA CO31aTh €r0 W
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COXpaHHTh B 3ToM (ailie pesynsrar Tabynsuuu (GyHKumud sin(x) B 3ajaHHOM HHTepBame C
3a7aHHBIM maromM. @aisl TOJDKEH MMETh CIEAYIOIIMA BHUJA: IEpBas CTPOKA — 3arojOBKH JIBYX
cTonbuoB: apryment (x), 3Hauemue ¢ynkumu  (sin(x)). Chexyiomme  cTpoku —
COOTBETCTBYIOIIME YHCIOBBIEC AaHHbIC. MHTepBas M mar Talymsanuy 3aJaroTCsl MOJB30BATEIEM C
KJIaBHaTypbl. Eciy ykazaHHbIN (aiin Ha JUCKe yKe CYILEeCTBYET, TO IporpaMMa JI0JKHa JIOMUCaTh B
HETO TaKoe e KOJMUYECTBO YHMCIIOBBIX CTPOK, CKOJIIBKO UX YK€ €CTh B (Qaiine. TaOymsamus 1omKHa
IPOJIOJDKATBCS € TEM K€ I11aroM, 4TO U B MCXOTHOM (aiie.

3agaHue Ne 11

3amad  3alIyMJIEHHBIH  HAO0Op  DKCMEPUMEHTAJIbHBIX  JTAaHHBIX (x, y), KOTOpBIE
pacrionaraioTcsi Ha rpaduKe NPUMEPHO BAOIb NpsAMON JuHUU. Tpebyercs HaWTH ypaBHEHUE
npssMoi  y=k-x+b, koTtopas HaWJIy4IIMM OOpa3oM MpPUOIMKAET pe3ylbTaThl. [0 MOMydeHHBIM
k03¢ UIeHTaM MOCTPOUTH NpsAMyto. OToOpa3uTh Bce Ha rpaduke.

OcHoBHBIE (GOPMYIBI U PpE3yNbTaThl TMPHUBEICHBI B PEKOMEHIANHUSAX I10 BBITIOJTHEHUIO
3aJlaHuH.
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PekomeHdayuu no ebIinosIHeHUo

3apaHue Ne 1

[Tpumep opranuszanuu nporpammsl g komnuiasatopa PGl Fortran 2010 (B TeKcTe MOIYIs

MPHUCYTCTBYIOT OIEPATOPBI, KOTOPBIC TMOICPKUBAOTCS TOJBKO KOMITMJISTOPAMH CTaHAapTa
Fortran 2003).

®Daiia Task1.f90
program Task1

use Tasklimod
implicit none

if (isFileExists()) then
print *, 'The adding data to existing file..."
call prossessFile(1)
else
print *, 'The file creation..."
call prossessFile(0)
end if

end program Task1

daiia Tasklmod.f90
module Task1mod

character(len=9), save :: fileName = "Task1l.dat"

real(kind=4), save :: a, b, c, d
integer(kind=4), save :: num

public isFileExists, prossessFile
private readIniData

contains

1;unction isFileExists()
implicit none
logical(kind=4) :: isFileExists
inquire(file=fileName, exist = isFileExists)

end function isFileExists
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subroutine readIniData()
implicit none

integer(kind=4) :: status
character(kind=1, len=80) :: msg

open(22, file="Task1.ini", status='old', action="'read’', &
iostat=status, iomsg=msqg)
if (status /= 0) then
print *, '->', trim(msg), '<-'
stop "'Task1l.ini' file opening error..."
end if

read(22, *) num
read(22, *) a; read(22, *) b
read(22, *) c¢; read(22, *) d

close(22, status='keep")

end subroutine readIniData

subroutine prossessFile(code)
implicit none

integer(kind=4), intent(in) :: code
integer(kind=4) :: i, status
real(kind=4) :: x, y

call readIniData()

select case(code)
case(0)
open(11, file=fileName, status='new', action="'write', &
position="'rewind', iostat=status)
if (status /= 0) stop "'Taskl.dat' file opening error..."
case(1)
open(11, file=fileName, status='old', action="write', &
position="'append’, iostat=status)
if (status /= 0) stop "'Taskl.dat' file reopening error..."
case default
stop 'Error!!! Wrong code of file operation..."
end select



call random_seed()
doi=1, num
call random_number(x)
x=a+(b-a)*x
call random_number(x)
y=c+(d-c)*x
write(11, 100) x, y
end do

close(11, status='keep')
100 format(es13.6, 4%, es13.6)
end subroutine prossessFile

end module Tasklmod

3apgaHue Ne 2

PexoMeH10BaHHBIH BUI SKpaHa BO BpeMsl paOOThI TPOTPaMMBI:
Havanbnplil U ciemyronme sKpaHsl (10 MPEAnoCIeTHETO):

\WINDOWS\system 32\CMD. EXE

-842876E-01 -31424E+DD
-93854BE-01 -122203E+DD
2372941 E-0O1 -745882E+DD
-37572BE-01 3.248545E+DD
071432E-01 -142864E+DD
-222972E-01 -445946E+DD
322694E-01 -645388E+DD
759411 E-01 -518822E+DD
1801 38E-01 -639724E+DD
-111602E-01 - 776795 E+DD
654088 E-01 -218230E-01
-424616E+D0
-867747E-01
-144868E+0D
-345672E+DD
-360498E+DD
-330230E+DD
-897326E-01
-769873E+DD

-21230BE-01
-606603E-01
-427566E-01
-827160E-01
-1B0250E-O1
-834885E-01
-094866E-01
-884736E-01
-560378E-01
-PP9183E-01
-214495E-01

-120755E+00
-55836LE+DD
-4283B8E+DD

1
3
]
3
6.
Ed
e.
5
3.
2
4.
8
4
4
3
?
2
5
e
6
]
8

T CLE e C eSS eSS SN NS

Press {Enter> to read more

[Tocnenuuii 3kpaH BHIBOJA:

\WINDOWS\system 3 2\CMD. EXE

2.318609E-02 y: —8.136278E+00D
9.301747E-01 y: 8.603473E+00

[l17 NpOROAKEHHA HAKMUTE ANEYW KAXBMLW
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3apgaHue Ne 11

ﬂJ’I}I MPOBECPKU NPABUIIBHOCTHU pa60TBI mporpaMmal UCIIOJIB30BATh TAKHUEC JaHHBIC!

X y
1.1 1.01
2.2 2.30
33 3.05
4.4 4.28
5.5 5.75
6.6 6.48
7.7 7.84
Camplii mpocTOol W Hamboiee 4YacTo HCIOJIb3YyeMbIH BUJA PErpeccud — JIMHEHHas.

[TpubmmkeHne TaHHBIX (x,-,yi) OCYIICCTBIIICTCSA JIMHEHHON (yHKIMEH y(x)=k-x+b. Ecmu
omnpeneyuth Ko3GUIUEHTH perpeccurt k U b, TO uist JI'00OT0 3HAYEHUST X MOXKHO MPECcKa3arh
3HauU€HWE ), MPOCTO MPOBeAsS BBIYHCICHUA 1O (opmyne. CTaHIAPTHBIA METOA TTONYyYSHHSI
k03(hGUIeHTOB Kk U b — 3TO METOA HAMMEHBINUX KBaApaToB. MeTo | Moay4Yr Takoe Ha3BaHHUE,
HOCKOJBKY KO3 duIeHTsl & ¥ b BBIYHUCISIOTCS M3 YCIOBUS MHUHUMH3ALUK CYMMbI KBaJIpaTOB
OLIO0K ‘b-l—k-xl.— yi‘z . PacueTHble popMyIibl MOJKHO 3amucarh Tak:

vy E )y
EEMIEEN

30€Chb X, Y — CPEIHUE 3HAYEHUS COOTBETCTBYIOIINX BEINYMH.

b=9p—kx
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Tema Ne 3 CuMmBO-nbI U CTPOKMU

Ha JaHHOM 3aHATHUN HeO6XOJII/IMO PaCCMOTPETbL OCHOBHBLIC BO3MOKHOCTH,
KOTOpbIE  MPENOCTAaBISIeT MPOrPaMMHUCTY  SI3BIK  IPOrpaMMHUPOBAHUS
Dopmpar 1o paboTe CO CTPOKAMHU

Cnucok 3adaHull

3apgaHue Ne 1

Hanmummure nporpammy, KoTopasi 3alpalliBaeT y mojb3oBarens uMs ¢aitna. Ecou ¢aiin c
yKa3aHHBIM MMEHEM CYyLIECTBYeT B palodell mamke MporpaMMbl, TO IporpamMma OIpelelIsierT,
CKOJIbKO B HEM IPOIHUCHBIX M CTPOUHBIX OyKB JaTHHCKoro andasura. Ilocnme storo mporpamma
npeoOpasyet ¢aiia: eciii MPONMUCHBIX OykB B (paitie Oonblie, 4eM CTPOYHBIX, TO BCE OYKBBI
npeoOpa3yloTcsi B MPONHCHbIE, M HA0O0OpOT, eciau B (aiie Oonblle CTPOYHBIX OyKB, YeM
IPOMMCHBIX, TO BCe OyKBBI MPEOOPa3yroTcs B CTpouHble. Eciu jke CTPOUHBIX U NMPOIMUCHBIX OYKB B
¢aiine mopoBHY, TO TEKCTOBBIN (aiin He mpeodpa3zyeTcs.

3aMeuyaHue: JUId PEIICHUS YTOIO U BCEX CIEAYIOIUX 3aJaHUI ynoOHO cO3/aBaTh IO JBa
daiina: onuH Qailn ¢ TEKCTOM OCHOBHOW MpOTpamMMbl U ApYrod ¢ain ¢ MoayleM, coaepiKailuM
OCHOBHBIE MPOIIETYpPhl, HEOOXOAUMBIE JJIs PELLICHUS 3aJaHMUsL.

[Tpumep opranmzanuu nporpaMmsl ans komnwidaropa PGI Fortran 2010 npuseneH B
PEKOMEHAALMAX 10 BBIIIOJIHEHHUIO 3aJaHUM.

3apgaHue Ne 2

Hanummre Moayis, coaepxkanuil pyHKIMIO, IpeAHa3HaueHHYIO U1 Ipeo0pa3oBaHUs CTPOK
¢ pycckumu OykBamu u3 Windows B DOS npencrasienue. Hanummre nporpamMmy JUisi IpOBEPKU
3TOr0 MOAYJIS.

3agaHue Ne 3

Hanumure nporpammy, KoTopasi mpeoOpasyeT HaTypalbHOE YKCIIO, 3alICAHHOE B PUMCKOM
CHCTEME CUHCIICHUS, B OOBIYHYIO apaOCKylo cucteMy cuucieHus. HeoOxonumas mHpopmanus 1o
PUMCKOM CHCTEME CUMCIICHUS MPUBEACHA B PEKOMEHAAIMSX 10 BBIIOIHEHHIO 3aJaHUM.

3agaHue Ne 4
HpOBCpI/ITB, SIBJISICTCA JIN 3alaHHasA II0JIB30BAaTCIICM C KJIaBI/IaTprI CTpOKa
HaJ'II/IHI[pOMOM, .T €. OIMHAKOBO JIM YUTACTCS KaK CJICBaA HanpaBo, TaK U cnpaBa HaAJICBO.

3apgaHue Ne 5

Hamumwure momyns, comepkamuii (yHKUUIO, MpPEIHA3HAYCHHYIO IJIsi 3aMEHBI TEKYIIETO
pacumpenuss umenn ¢aitna va .BAK. Crenyer yuectp, uto B MMeHM (aiina MOXKeT OBbITh
HECKOJIBKO TOUEK, a TaKXXe TO, 4TO (haill MOXKET BOOOIe HE UMETh paciiupeHus umeHu. Hanummre
IIPOrpaMMy JUIsl IPOBEPKH 3TOTO MOJYJISL.

3apaHue Ne 6

Hamumure mporpaMmy, KoTopasi CHadajla MpeoOpa3oBbIBACT 3aJaHHbIC 4yKMcia a W b B
CHUMBOJILHOE MPE/ICTABIICHHE, & 3aTEM BBIMIOIHSIET 00paTHOE MPEOOPa30BaHNE «CTPOKA — UUCIION.
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3apaHue Ne 7

Hanumure nporpammy, KoTopas NHpOBEpsET, OJAMHAKOBOE JIM YHUCIO OTKPBIBAIOIIUXCS U
3aKPBIBAIOIINXCS KPYTIIBIX CKOOOK B JAHHOM CTPOKE U COATaHCUPOBAHBI JIM OHHU.

3agaHue Ne 8

Hanmummure momynb, comepxamuii (yHKIUIO, KOTOpas MO CJIOBaM BBIBOAMT COICPKHUMOE
CTPOKM Ha 9KpaH. OTa (PyHKIMs JODKHA NPUHMMATh [apaMeTp, ONPEleSIOUIMA 4TO CUUTATh
paszaenuTesieM MeX 1y ciioBaMu. Hanumure nporpamMmy Uit IpOBEPKU 3TOIO MOIYJIS.

3apgaHue Ne 9

Hanumure monynb, conepkamuii (yHKIMM, OpeqHa3HaueHHble A MU(GPOBaHUS H
pacpoBBIBAaHMS TEKCTa Ha aHIIUICKOM si3bike. llIndpoBaHue OCymecCTBISETCS € MOMOIIBIO
KIIIO4a, COJIEPIKalllero HEKOTOPYI0 MepecTaHoBKYy 26 Oonpmux U 26 ManbiX OyKB JIATHHCKOTO
andasura. [IpaBuna mmdppoBaHus Takue: eciiu HeKoTopas OykBa B CTPOKE, peAHAa3HAueHHON IS
mrppOBaHUS CTOUT HA Kk -M MecCTe B OObIYHOM ajipaBHTE, TO BMECTO HEe JOJDKHA OBbITh B3sTa
OykBa, crosiasi Ha k -m Mecrte B Kitoue. J{ist qemmdpoBKy KConb3yeTcs: o0paTHas poLeaypa.

Hanumure mporpammy, KoTopas TectupyeT Monaynb mudposanus. [lonb3oBarens BBOAUT
CTPOKY TEKCcTa, a ImporpamMma 3amm@poBbiBaeT U pacmudpoBeiBaeT ee. llpenycMoTpeTsb
BO3MOXKHOCTh COXPAaHEHHs KIo4a. B kauecTBe JOIMOIHUTENBHOIO 33/IaHUs HamlKcaTh Mporpammy
Uit dpoBaHus U paciM(ppOBBIBAaHUS 3aJaHHBIX TPU pabOTE MPOrpaMMbI TEKCTOBBIX (haiiyioB.

[Ipumep opranuzanuu nporpaMmbl g kommwisitopa PGl Fortran 2010 npuBeneH B
PEKOMEHAALNAX TI0 BBIIOIHEHUIO 3aJaHUH.

3agaHue Ne 10

Hanumwure nporpammy, KOTopasi COPTHPYET IO BO3pPAaCTaHUIO CTPOKH, XpaHALIUECsS B
3aJJaHHOM TeKcToBoM (paitie. Ecmm TpeOyemoro (paitia He cymiecTByeT, TO ImporpaMMa JOJDKHA
aBTOMATHUYECKU CO3J]aBaTh €T0 U 3aMOJHATh CITy4alHBIMU «CIOBaMI».

[Tpumep opranuzanuu mnporpaMmmbsl ans komnwisropa PGl Fortran 2010 npuBeneH B
PEKOMEHALUAX 110 BBIIIOIHEHUIO 3a/1aHUM.



PekomeHdayuu no ebIinosIHeHUo

Jlnst pernienust 3a7JaHU Ha 3TOM TPAKTUYECKOM 3aHITHH HaM MoTpeOyeTcs 6azoBas TabmuIa
ko110B ASCII, a Taxxe kKomupoBKa KUpWLIUIEI B Windows u DOS. DT TaOIUIBI MOXHO TIOJYYHTh,
HaMKCaB MPOTpamMMy, OMPEAEISIONIYI0 CHMBOJ MO €ro KOAY, a MOXXHO B3ATh ITH TaOIUIBI W3
cripaBOYHUKOB. [IpuBenaem HIKe Te€ TaONHIIBI, KOTOPHIE TTOHAMOOSTCS IS PEIICHUST TPAKTUICCKIX

3aJlaHuH.

Tabéauua: 60a3oBas yacTh KogoBoi Tadmuusl ASCI

32 npoben 48 0 64 @ 80 P 96 112 p
33 ! 49 1 65 A 81 Q 97 a 113 q
34 " 50 2 66 B 82 R 98 b 114 r
35 # 51 3 67 C 83 S 99 c 115 s
36 $ 52 4 68 D 84 T 100 d 116 t
37 % 53 5 69 E 85 U 101 e 117 u
38 & 54 6 70 F 86 \ 102 f 118 v
39 ! 55 7 71 G 87 w 103 g 119 w
40 ( 56 8 72 H 88 X 104 h 120 X
41 ) 57 9 73 | 89 Y 105 i 121 y
42 * 58 : 74 J 90 Z 106 i 122 z
43 + 59 ; 75 K 91 [ 107 k 123 {
44 60 < 76 L a2 \ 108 | 124 |
45 - 61 = 77 M a3 ] 109 m 125 }
a6 . 62 > 78 N 94 * | 110 n | 126 ~
47 / 63 ? 79 (8] a5 _ 111 "o 127
Taoauua: xonosas tadbmuua Windows 1251
128 B 144 1§ 160 176 ° 192 A 208 P 224 a 240 p
129 [ 145 * 161 ¥ 177 £+ | 193 B | 209 C | 225 6 241 ¢
130 , 146 ' 162 y 178 | 194 B 210 T 226 B 242 T
131 147 *“ 163 J 179 i 195 T 211 VY 227 r 243 y
132 , 148 " 164 O 180 r 196 O | 212 ¢ 228 n 244 o
133 ... 149 - 165 I 181 197 E 213 X 229 e 245 x
134 ¢ 150 - 166 : 182 198 X 214 U 230 x 246 u
135 # 151 — 167 § 183 - 199 3 215 4 231 3 247 4
136 ° 152 168 E 184 & 200 M | 216 W | 232 u 248 w
137 %o 153 ™ 169 © 185 Ne 201 W 217 W 233 i 249
138 /b 154 170 € 186 € 202 K 218 b 234 «k 250 »
139 « 155 » 171 « 187 » 203 N 219 bl 235 n 251 bl
140 Ho 156 172 - 188 | 204 M 220 b 236 ™M 252 b
141 K 157 «k 173 - 189 S 205 H 221 3 237 H 253 3
142 F 158 h 174 @ 190 s 206 O | -222 1O 238 o 254 10
143 Ll 159 y 175 | 191 i 207 N 223 4 239 n 255 =a
Taoauna: xonosas tadaua DOS 866
128 A 144 P 160 a 176 192 L 208 L 224 p 240 E
129 B 145 C 161 6 177 & 193 T 209 - 225 ¢ 241 é
130 B 146 T 162 B 178 8 194 + 210 + 226 T 242 €
131 © | 147 V¥ 163 r 179 | 195 211 L 227 vy 243 €
132 4 148 @ 164 p 180 4 196 — 212 L 228 ¢ 244 |
133 E 149 X 165 e 181 4 197 + 213 r 229 x 245 1
134 XK 150 U 166 X 182 198 | 214 230 u 246 Y
135 3 151 Y4 167 3 183 4 199 |} 215 + 231 4 247 ¥
136 W 152 W 168 wu 184 4 200 L 216 + 232 w 248 °
137 A 153 W, | 169 i 185 4 201 ¢ | 217 A 233 w | 249 -
138 K 154 b 170 « 186 | 202 L 218 r 234 v 250 -
139 N 155 bl 171 n 187 1 203 T 219 R 235 bl 251 ¥
140 M 156 b 172 m 188 4 204 } 220 m 236 b 252 Ne
141 H 157 3 173 H 189 4 205 -~ 221 | 237 2 253 O
142 O 1588 IO | 174 o 190 206 + | 222 | 238 w 254 =
143 N 159 4 175 n 191 4 207 L+ 223 = 239 = 255 ‘
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3agaHue Ne 1

C moMOIIBI0 TICEBOKO/A 3aIHUIIEM TOCIEI0BATEIFHOCTh JEHCTBUM, KOTOPhIE HEOOXOIUMO
BBITIOJTHUTD TSI PEIICHUS 33]1auu:

1. IMonyuyuTh OT IIOJIL3OBATEJNIS UMS Qania
2. Ecmam (¢arnn He cymecTByeT) TO
3aKOHUMUTEL NPOTPAaMMy C BHIOAUYEM IOMATHOCTUMUECKOI'O COOOmeHMS
Koren Ecnu
3. MomcuMTaThs KOJUUECTRBO OOJIBIIMX U MAaJieIXx OYKB B danie
4. Ecau (KOJIUYECTBO OOJLIIMX > KOJIMUeCcTBa MaJibix OykB) To
[IpeobpasoBaTh Majiele OyKBH B Qanje K OOJbINMM
Muaue Ecam (xoJmuecTBO OoJyibmMxX < KOJMUECTBA MaJikix OykB) To
[lpeobpasoraTe OoJsibuiMe OYKBE B Qalje K MaJEM
MHaue
Huuero He gmenaThb
KoHnen Ecnu

Jnist Toro, utoObl TpeOyeMbIM 00pa3oM Mpeodpa3oBaTh 3aJaHHbIN (aiil HYyKHO BBIIOIHUTH
TaKue JAeUCTBUS:

1. IlepenmcaTrs MHOOPMALMI M3 3aIaHHOTO (Qanja BO BPEMEHHEM Gani
YoanuTe s3amaHHBEM Gans ¢ mHOoOpMaumen

CozmaTh HOBHM Galjl C 3alaHHBM MMEeHEM

[locTpoOUuHO NepenmcaTb B HOBBYM Qalyl C 3aXaHHEM MMEHEeM BCe CTPOKU,
BEIIIOJIHAS TpebOyeMele Npeofpa30BaHMA CHMMBOJIOB (K BEPXHEMYy WM K
HUXHEMY PeTuUcCTpy)

5. YmanmuTe BPEeMeHHEM GaMyl C OaHHEMU

SN

[IpuBeneM mnpumep opraHuzaluy IporpaMmbl ais komnuisitopa PGI Fortran 2010 (B
TEKCT€ MOJYJs IPUCYTCTBYIOT OIEpaToOpbl, KOTOPbIE MOJAEPKUBAIOTCS TOJIBKO KOMIIMIISATOPaMHU
crannapra Fortran 2003). Cnegyer oOpatuTh BHUMaHHE Ha TO, YTO IporpamMMa pa3OuTa Ha JBa

daiina: Tasklmod.f90 u Task1.f90.

I File Taskimod.f90
module Tasklmod

integer(kind=4), private, parameter :: STR_WIDTH = 60

public getFileName, isFileExists, calcNumLetters, processFile
private isCapitalLetter, isSmallLetter

contains
subroutine getFileName(fileName)
implicit none

character(len=%*), intent(out) :: fileName



write(*,'(a,i3,a)',advance='no") &
'"Type working file name of maximum ', &
len(fileName), ' symbols: '
read '(a)', fileName
end subroutine getFileName
function isFileExists(fileName)
implicit none
logical(kind=4) :: isFileExists
character(len=%*), intent(in) :: fileName
inquire(file=trim(fileName), exist=isFileExists)
end function isFileExists
function isCapitalLetter(symbol)

implicit none

logical(kind=4) :: isCapitalLetter
character(len=1) :: symbol

integer(kind=4) :: code
integer(kind=4), parameter :: code_A = 65, code_Z = 90

code = iachar(symbol)

isCapitalLetter = .false.
if ((code >= code_A) .and. (code <= code_2Z)) isCapitalLetter = .true.

end function isCapitalLetter
function isSmallLetter(symbol)
implicit none

logical(kind=4) :: isSmallLetter
character(len=1) :: symbol

integer(kind=4) :: code
integer(kind=4), parameter :: code_a = 97, code_z = 122

code = iachar(symbol)

29
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isSmallLetter = .false.
if ((code >= code_a) .and. (code <= code_z)) isSmallLetter = .true.

end function isSmallLetter
subroutine calcNumLetters(fileName, numCapitals, numSmall)
implicit none

character(len=%*), intent(in) :: fileName
integer(kind=4), intent(out) :: numCapitals, numSmall

character(len=STR_WIDTH) :: str
integer(kind=4) :: status, i

open(11, file=trim(fileName), status='old', action="read', &
iostat=status, iomsg=str)
if (status /= 0) then
print *, 'File ' // trim(fileName) // ' opening error
print *, trim(str)
stop 'Check Error and restart the program'’
end if

numCapitals = 0; numSmall =0
do
read(11,'(a)',iostat=status) str
if (status /= 0) exit
doi =1, len_trim(str)
if (isCapitalLetter(str(i:i))) numCapitals = numCapitals + 1
if (isSmallLetter(str(i:i))) numSmall = numSmall + 1
end do
end do

close(11, status='keep')
end subroutine calcNumLetters
subroutine processFile(fileName, toBig)
implicit none

character(len=%*), intent(in) :: fileName
logical(kind=4), intent(in) :: toBig

integer(kind=4) :: status
character(len=STR_WIDTH) :: str



open(33, status='scratch’', action="readwrite', &
iostat=status, iomsg=str)
if (status /= 0) then
print *, 'Scratch File opening error'
print *, trim(str)
stop 'Check Error and restart the program
end if

call writeTmpFile()
rewind(33)

open(44, file=trim(fileName), status='new', action="write', &
iostat=status, iomsg=str)
if (status /= 0) then
print *, 'File ' // trim(fileName) // ' opening error'
print *, trim(str)
stop 'Check Error and restart the program'
end if

do
read(33,'(a)',iostat=status) str
if (status /= 0) exit
if (toBig) then
call convertString(str, .true.)
else
call convertString(str, .false.)
end if
write(44,'(a)') str
end do

close(33); close(44, status='keep')
contains
subroutine writeTmpFile()

open(22, file=trim(fileName), status='old', action="read’, &
iostat=status, iomsg=str)
if (status /= 0) then
print *, 'File ' // trim(fileName) // ' opening error'
print *, trim(str)
stop 'Check Error and restart the program'
end if

do
read(22,'(a)',iostat=status) str
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if (status /= 0) exit
write(33,'(a)') trim(str)
end do
close(22, status='delete")
end subroutine writeTmpFile
subroutine convertString(str, toBigLetters)

implicit none

character(len=%*), intent(inout) :: str
logical(kind=4), intent(in) :: toBiglLetters

integer(kind=4) :: i
doi =1, len_trim(str)
if (toBigLetters) then
if (isSmallLetter(str(i:i))) str(i:i) = achar(iachar(str(i:i))-32)
else
if (isCapitalLetter(str(i:i))) str(i:i) = achar(iachar(str(i:i))+32)
end if
end do
end subroutine convertString

end subroutine processFile

end module Tasklmod

! File Task1.f90
program Task1

use Tasklmod
implicit none

character(len=15) :: fileName
integer(kind=4) :: numCapitalLetters, numSmallLetters

call getFileName(fileName)

if (.NQOT. isFileExists(fileName)) then
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print *, 'The file ', trim(fileName), ' is not exists..."
stop 'Make file and restart program...'
end if

call calcNumLetters(fileName, numCapitalLetters, numSmallLetters)
print *, 'File ' // trim(fileName)

print *, 'Capital letters: ', numCapitalLetters

print *, 'Small letters: ', humSmallLetters

if (numCapitalLetters > numSmallLetters) then
print *, 'File ' // trim(fileName) // ' is converted to big letters'
call processFile(fileName, .true.)

else if (humCapitalLetters < numSmallLetters) then
print *, 'File ' // trim(fileName) // ' is converted to small letters'
call processFile(fileName, .false.)

else
print *, 'File ' // trim(fileName) // ' is unchanged'

end if

end program Taskl1

3apgaHue Ne 3

CHCcTeMO CYMCICHHS HA3bIBAlOT COBOKYITHOCTh TNpaBMJI 3amuck  4uceld. Cucrembl
CUMCIICHUS TOJPA3JICIAIOTCS Ha MO3WIIMOHHBIC M HEMO3UIMOHHBbIC. Kak TO3MIMOHHBIC, TaK H
HETIO3UIIHOHHBIC CHCTEMBI CYMCIICHHS HCIOJIB3YIOT ONPEICIeHHBI HA0Op CHMBOJIIOB — IUOD,
MOCJIEIOBATEIILHOE COYCTAHHE KOTOPBHIX 00pa3yeT 4uuciio. Hemo3uuoHHBbIE CHCTEMbI CUUCIICHHSI
MOSBUIMCH PaHbIIC TMO3UIUMOHHBIX. OHH XapakTepU3YIOTCA TEM, YTO B HHX CHMBOJIBI,
0003HAYAONIMEe TO WM HMHOE YHUCIO, HE MCHSIOT CBOCTO 3HAUCHHsS B 3aBUCHMOCTH OT
MECTOIOJIOKEHHUST B 3allUCH 3TOro 4mcia. KiraccmueckuM MPUMEPOM TaKOW CHCTEMBI CUHTACTCS
puMcKas. B Heil 11t 3amucu 9ncet HCnosb3yoTces OyKBBI TaTHHCKOro andasura. ITpu stom Oyksa I
o3Hauaer eauHuiy, Oyksa V — msate, X — npecsars, L — marpaecst, C — cro, D — marscor, M —
TBICSYY.

JIis mojydeHusT KOJIMYECTBEHHOTO SKBHMBAJEHTA YHCIa B PUMCKOM CHCTEME CUMCIICHUS
HEOOXOIUMO TPOCTO MPOCYMMHUPOBATh KOJUYCCTBEHHBIC DKBUBAJICHTHI BXOIAIIMX B HEro mudp.
WckmroueHne W3 OSTOr0 TMpaBWiIa COCTABISCT Clydai, Korga Miafmas udpa HAeT Mepe
cTapIiel, — B 3TOM CJIy4ae HY)KHO HE CKJIaJ[bIBaTh, @ BBIYMTATh YKCIIO BXOXKICHHUMA 3TOW MIIAIIICH
uudpsl. Hanpumep:

DLXXVII => 500 +50+ 10+ 10+ 5+ 1+ 1=577.
Hpyroit mpumep:
CDXXIX => 500 - 100 + 10 -1 + 10 = 429.

3apaHue Ne 9

C nomoIbIo MCEBIOKOAA 3alMIIEM MOCIEN0BaTeIbHOCTh AEHCTBU, KOTOPbIE HEOOXOIUMO
BBINOJIHUTD ISl PELICHUS 3a1a4H:
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1. Cpasy mnocje B3amnycka OporpaMMa IOpPOBepsSeT, CyHecTByeT Ju B

pafoueil mamnke NporpaMMel HebopMaTHMpPOBaHHHM Qati c xymodom e€ncrypt.bin
2. Ecim (pamn cymecrryeT) ToO
[lpoumTaTe M3 Qanna aldaBUT M KJIIOUY
MHaue
Co3maTh KJIIOY
Sanmucares B Qamna andaBUT M KJIIOYU
Koren Ecinu
3. C moMoWpKn KJOYa 3alMdpoBaTh CTPOKY
4. C noMmomeio KJYa pacumdpoBaTh 3alMdpPOBAHHYK CTPOKY

[pusenem npumep opranuzaiuu Moxyis (daitn Task9mod.f90) nus xommmisTopa
PGI Fortran 2010 (B TeKCTe MOAYJISL IPUCYTCTBYIOT ONEPATOPbI, KOTOPBIE NOAACPKHUBAIOTCS TOIBKO
KOMIWIsITOpamMu cranjapra Fortran 2003). Cnenyer oOpaTuTh BHUMaHHE HAa TO, YTO OCHOBHYIO
nporpammy (¢aiin Task9.f90) nyxno manucars caMoCTOATENBHO.

! File Task9mod.f90
module Encrypt

integer(kind=4), parameter :: SIZE = 52

character(kind=1, len=SIZE) :: alphabet = "ABCDEFGHIJKLMNOPQRSTUVWXYZ&
&abcdefghijklmnopqgrstuvwxyz"

character(kind=1, len=SIZE) :: password = "ABCDEFGHIJKLMNOPQRSTUVWXYZ&
&abcdefghijklmnopgrstuvwxyz"

character(kind=1, len=11) :: fileName = "encrypt.bin"

contains

subroutine showEncryptInfo()
print *, 'Alphabet: ', alphabet
print *, 'Password: ', password

end subroutine showEncryptInfo

subroutine getPassword()
implicit none

logical(kind=4) :: isFileExists
integer(kind=4) :: status

inquire(file=fileName, exist=isFileExists)

if (isFileExists) then
Iprint *, 'Read password'
open(unit=111, file=fileName, status='old', action="read’, &
form="unformatted', iostat=status)
if (status /= 0) stop 'Password file opening error’
read(unit=111) alphabet, password
else
Iprint *, '"Write Password'
open(unit=111, file=fileName, status='new', action="write', &
form="unformatted', iostat=status)



if (status /= 0) stop 'Password file opening error’
call createPassword()
write(unit=111) alphabet, password

end if

close(unit=111, iostat=status)
if (status /= 0) stop 'Password file closing error'

end subroutine getPassword

subroutine createPassword()
implicit none

integer(kind=4) ::1i, j
real(kind=4) :: x
character(kind=1, len=1) :: tmp

call random_seed()
doi =1, len_trim(password)
call random_number(x)
j = nint(1 + (len_trim(password)-1)*x)
if (i /=7j) then
tmp = password(i:i)
password(i:i) = password(j:j)
password(j:j) = tmp
end if
end do

end subroutine createPassword
function encodeChar(ch)
implicit none

character(kind=1, len=1) :: encodeChar
character(kind=1, len=1), intent(in) :: ch

integer(kind=4) :: ind
ind = index(alphabet, ch)
if (ind /= 0) then
encodeChar = password(ind:ind)
else
encodeChar = ch
end if

end function encodeChar
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function decodeChar(ch)
implicit none

character(kind=1, len=1) :: decodeChar
character(kind=1, len=1), intent(in) :: ch

integer(kind=4) :: ind
ind = index(password, ch)
if (ind /= 0) then
decodeChar = alphabet(ind:ind)
else
decodeChar = ch
end if

end function decodeChar

function encodeString(str)
implicit none

character(kind=1, len=%*), intent(in) :: str
character(kind=1, len=len(str)) :: encodeString

integer(kind=4) :: i
do i= 1, len_trim(str)
encodeString(i:i) = encodeChar(str(i:i))

end do

end function encodeString

function decodeString(str)
implicit none

character(kind=1, len=%*), intent(in) :: str
character(kind=1, len=len(str)) :: decodeString

integer(kind=4) :: i
do i= 1, len_trim(str)

decodeString(i:i) = decodeChar(str(i:i))
end do

end function decodeString

end module Encrypt
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3agaHue Ne 10

C INOMOIIBIO IICCBAOKOJA 3allMIICM IMOCJICIOBATCIIbHOCTD ﬂeﬁCTBHﬁ, KOTOPBIC HCO6XOI[I/IMO
BBIITIOJIHUTG JJIA pCIICHUS 3aJa4n:

1. Cpasy mocjye 3samnycka IporpaMMa I[IpOBepdAeT, CylleCcTByeT JM B
pabouey namnke nporpaMMmel @anj, KOTOPBM HYXHO OTCOPTUPOBATH
2. Ecim (pamn cymecrryeT) ToO

[lepenmcaTbs M3 HETO CTPOKM B Qanj OpaMoro IOOoCTyla U
yOaJIMTh MCXOOHBIM Qam
OTcopTMpoBaTh Ganja NpsSMoTro JOoCTyIla
[lepenmcaTbs M3 HETO CTPOKM B HOBEM Galj C 3alaHHEIM MMEHEM U
YIOAJIUTE BPEMEHHEM Qani
Nuaue

CozmaTe Ganmna OJjsa COPTUPOBKMU
Kounen Ecim

[pusenem npumep opranusaruu moayis (pain Taskl0mod.f90) nis xommmisTopa
PGI Fortran 2010 (B TEKCTE MOAYJS IPUCYTCTBYIOT ONEPATOPHI, KOTOPBIE MOAACPKHUBAIOTCS TOIBKO
KOMIWIsiTopamMu ctangapra Fortran 2003). Cnenyer oOpaTUTh BHUMaHHE Ha TO, YTO OCHOBHYIO
nporpammy (¢paiin Task10.f90) uyxxHo HanmcaTh CaMOCTOATENBHO.

I File Task10mod.f90
module SortFile

integer(kind=4), private, save :: numLines, a, b
integer(kind=4), public, parameter :: LINE_LENGTH = 60

private :: makelniData

contains

function isFileExists(fileName)
implicit none

logical(kind=4) :: isFileExists
character(len=%*), intent(in) :: fileName

inquire(file=trim(fileName), exist = isFileExists)
end function isFileExists

subroutine makelniData()
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implicit none

real(kind=4) :: x
integer(kind=4), parameter :: nhumMin = 100, numMax = 1000
integer(kind=4), parameter :: xMin = 97, xMax = 122

call random_seed()
call random_number(x); numLines = int(humMin + (numMax-numMin)*x)
a = xMin; b = xMax

end subroutine makelniData

subroutine createNewFile(fileName)
implicit none
character(len=%*), intent(in) :: fileName

integer(kind=4) :: i, j, status, numWords, lineLength, wordLength
real(kind=4) :: x

character(kind=1,len=60) :: msg

character(len=LINE_LENGTH) :: str

call makelniData()

open(11, file=fileName, status="'new', action="'write', &
iostat=status, iomsg=msqg)
if (status /= 0) then
print *, '->' trim(msg),'<-'
stop "ERROR while opening file"
end if

call random_seed()
doi =1, numLines
call random_number(x)
numWords = 5 + int(10*x)
call random_number(x)
lineLength = int(0.5*LINE_LENGTH * (1.0 + X))
wordLength = (lineLength - numWords + 1) / numWords
str = createRandomWord(wordLength)
do j = 2, numWords
str = trim(str) // " " // createRandomWord(wordLength)
lwrite(11, '(a)") createRandomWord(5)
Iwrite(*, '(i5, " word: ",a)") i, createRandomWord(5)
end do
write(*, '(i5, " line: ",a)") i, str



39

write(11, '(a)') str
end do

close(11, status='keep')
contains
function createRandomWord(n) result (res)
implicit none

integer(kind=4), intent(in) :: n
character(len=n) :: res

integer(kind=4) :: i

call random_number(x)
res = achar(int(a + (b - a) * x))
doi=1,n
call random_number(x)
Iprint *, int(a + (b - @) * x), x
res = trim(res) // achar(int(a + (b - a) * x))
end do

end function createRandomWord
end subroutine createNewFile
subroutine writeToBinFile(fileName)
implicit none
character(len=%*), intent(in) :: fileName

integer(kind=4) :: status, num
character(len=LINE_LENGTH) :: str

open(unit=10, file=trim(fileName), status='old', action='read’, &
iostat=status)

if (status /= 0) stop "File opening error..."

open(unit=20, file="tmp.bin", status='new', action="write', &
access='direct', form="formatted", recl=LINE_LENGTH, iostat=status)

if (status /= 0) stop "File opening error..."

num = 0
do
read(10,'(A)', iostat=status) str
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if (status /= 0) exit
num = num + 1
print *, '->', trim(adjustl(str)), '<-'
write(20, '(A)', rec=num) str
end do

close(10, status='delete'); close(20, status='keep')
end subroutine writeToBinFile
subroutine readFromBinFile(fileName)

implicit none

character(len=%*), intent(in) :: fileName

integer(kind=4) :: status, num
character(len=LINE_LENGTH) :: str

open(unit=20, file="tmp.bin", status='old', action="read', &
access='direct', form="formatted", recl=LINE_LENGTH, iostat=status)
if (status /= 0) stop "File opening error..."
open(unit=40, file=fileName, status='new', action="write', &
iostat=status)
if (status /= 0) stop "File opening error..."

num = 0
do
num = num + 1
read(20, '(A)',rec=num, iostat=status) str
if (status /= 0) exit
write(40, '(a)") trim(str)
end do

close(20, status='delete'); close(40, status='keep")
end subroutine readFromBinFile
subroutine sortBinFile()

implicit none

integer(kind=4) :: status, i, j, numFileLength
character(len=LINE_LENGTH) :: str, tmp

open(unit=20, file="tmp.bin", status='old', action="readwrite', &
access='direct', form="formatted", recl=LINE_LENGTH, iostat=status)



if (status /= 0) stop "File opening error..."

numFileLength = numLines()
do i = 1, numFileLength-1
read(20, '(A)',rec=i, iostat=status) str
if (status /= 0) stop "File reading error..."
do j = i+1, numFileLength
read(20, '(A)',rec=j, iostat=status) tmp
if (llt(tmp, str)) then
write(20, '(A)',rec=i, iostat=status) tmp
if (status /= 0) stop "File writing error..."
write(20, '(A)',rec=j, iostat=status) str
if (status /= 0) stop "File writing error..."
str = tmp
end if
end do
end do

close(20, status="'keep')
contains
function numLines()
implicit none

integer(kind=4) :: numLines
integer(kind=4) :: num

num =0

do
num = num + 1
read(20, '(A)', rec=num, iostat=status) str
if (status /= 0) exit

end do

numLines = nhum-1

end function numLines

end subroutine sortBinFile

end module SortFile
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Tema Ne 4. OgHOoMepHbIe MaccuBbl

Ha panHoM 3aHsATUM cliegyeT U3y4yuTh OCOOCHHOCTHM IPUMEHEHUs
CTaTUYECKUX M JIMHAMUYECKUX OJHOMEpPHBIX MaccuBoB. HeobOxoanmo
paccMOTpeTb OCHOBHbIE METO/bl paboOThl C MacCUBaMU — JOCTYI K
3IIeMEHTaM, IPUCBaNBaHNUE HAYaIbHBIX 3HAYCHUI, BHIBOJI MACCHBA Ha dKpaH
U COXpaHEHHE ero B (ailsl, U3MEHEHHUE MOPsIIKA CIIEIOBAaHUS 3JIEMEHTOB B
MacCUBE, COPTHUPOBKAa M MNOMCK. Kpome TOro, KpaTko NO3HAKOMMTHCA C
OCHOBaMH I€pe/layl MacCUBOB B MPOLEAYPbl U PACCMOTPETh MPUMEHEHHE
HEKOTOPbIX BCTPOEHHBIX (DYyHKIMH, MNpeaHa3HAYeHHBIX JUIs pPabOThl C
MacCUBaMH.

Cnucok 3adaHull

3agaHue Ne 1

Hammcare mporpammy, KOTOpas CHayajga MpPOBEpSIET, CYIIECTBYET JM B pabodeil marke
mporpamMMbl  3aJlaHHBIA TIONIb30BaresieM (ait. Ecnu ¢aiima HeT, To mporpamMma co3laeT 3TOT
HedopMaTHPOBaHHBIN (ailyl U 3amMCHIBAET B HETO CHavyasla pa3Mep OJHOMEPHOTO IEeIOYUCICHHOTO
MaccuBa, a 3aTeM €ro 3JIeMeHTHl. J[TMHa MaccuBa BBOJMTCS IMOJ30BaTelieM BO BpeMsi paboThI
mporpamMmal. 71€MEHTBI IEJIOYNCIICHHOIO MacCCHBa HI/I60 BBOIATCA C KJIAaBHUATYPHI, JII/I60
TEHEPHUPYIOTCS CIyd4aHBIM 00pa3oM W3 3aJIaHHOTO Jauamna3oHa. Eciiu yka3aHHBIA MOJIB30BaTElIeM
¢aiin cymecTByer B paboyeil mamke nporpamMmbl, TO COXpaHEHHas MHPOPMAIUS CUUTHIBACTCS U3
HEro.

3areM B 3aJaHHOM I[EJIOYMCIIEHHOM MacCHBE Yucea Z (n) HalTH KOJIMYECTBO YEPEIOBAHUI
3HaKa, TO €CTh KOJIMYECTBO MEPEXOI0B C MUHYCA Ha IUTIOC U C IUTIoca Ha MUHYC. [Ipy BerYMCIeHUsIX
OTHCCTH HYJIb K MOJIOXKUTCIIbHBIM YU CJIAM.

[Ipumep opranuzanum nporpaMmbl g kommwiisitopa PGl Fortran 2010 npuBeneH B
PCKOMCHAAHAX 11O BBIMTOJIHCHHIO SaﬂaHHﬁ.

3apgaHue Ne 2

BBIMUCINTE CpEIHEE 3HAYEHUE X, M JAUCIEpcHio d,. Ul 3aJaHHOTO MAacCHBa
nabmogennit x (k) mo dopmymam:

k 2
2 S § S
S :ZX s =Zx =— d = -
1 i 2 i X x—

aver
i=1 i=1 k

3agaHue Ne 3

B maccuse A4 ( n) HAWTH U HameyaTaTb HoMepa (MHEKChI) JOKaTbHBIX MAKCUMYMOB, TO €CTh
TaKHX 3JIEMEHTOB MaccuBa ¢, , ISl KOTOPBIX BBIMIOIHACTCS YCIOBUE @, | <a;>d; .

3agaHue Ne 4

Kaxaplif M3 2MeMEHTOB X; MmaccuBa X (71) 3aMEHHTH CpeIHHM 3HAYCHHEM IEPBBIX i
3JIEMEHTOB 3TOr0 MacCHBaA.

3ameyaHue: Mpu pEIICHUU 33Ja4d CJIEeAyeT OOpaTUTh BHHMaHUE Ha TO, 4YTO Obl MpH
BBIYMCIICHUH COOTBETCTBYIOIIMX CPEIHUX 3HAYCHHM HCIOJIbH30BAIUCH MCXOJHBIC, HE M3MEHEHHbIC
3HAYCHHS HMEMEHTOB 3a1aHHOro MaccuBa X (7).
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3agaHue Ne 5

Kaxplii omeMeHT omHOMepHOro MaccuBa A(n) (kpome 2-X KpaiiHMX) 3aMEHHTB
BeIpakeHueM (i=2,3,...,n—1):

. a,_t2a+a,,,
a= 4 ,
a KpailHue 2JIEMEHTHl — BBIPAKECHUSAMU:
, _a1+a2 , _an_1+an
al——2 an——2

3aMeuaHue: TpH PENICHWH 3aJa4ddl CIIEAYeT OOpaTHTh BHMMAaHHE Ha TO, 4TO OBl NpH
BBIUMCIICHUH HOBBIX, «CIVIAKEHHBIX» 3HAYCHUH 3JIEMEHTOB MAacCHBA UCIOJIb30BAIUCH ObI HCXOHBIE,
HE M3MEHEHHbIE 3HAYCHUS AIEMEHTOB 3a1aHHOro MaccuBa A (7).

3agaHue Ne 6

HyCTL JaHbl KOOPJAMHATBI 7 TOYEK Ha INIOCKOCTH: (X],yl) 5 (xz,yz) s eeey (Xn, yn) .
HaiinmuTe nBe TOYKH, pacCTOSTHUE MEXKTy KOTOPBIMH HanOoJblee (CYMTanTe, 4TO Takas mapa TOYeK
€MHCTBEHHAs).

3aMeuaHue: IpOrpaMMy CIJIEyeT OpPraHU30BaTh TaK, YTOOBI TaHHBIE O TOYKAX COXPAHSIINCH
B (haiijie; a mpu 3arycke IporpaMMbl IPOBEPSIIOCHh Obl Hasuue (aiiia ¢ TaHHBIMU, U €CJIU OH €CTh,
TO MH(POPMALIUS O TOUKAX CUATHIBAJIACh OBl M3 HETO.

3apgaHue Ne 7

38.,HaH OI[HOMGpHBIﬁ HGJIOIII/ICJ'IeHHHﬁ MacCCHUB. HCO6XOI[I/IMO YAAJIUTL 3JICMCHTBI MACCHUBA,
PAacCIoIOKCHHBIC MCXKIAY C€ro MHUHHUMAJIBHBIM W MaKCUMAJIbHBIM 3JICMCHTAMHA (He BKJIIHOYast
MHUHUMAaIbHBIA 1 MaKCUMAaIbLHBIH 3J'ICM6HTBI).

3aMeqa}me: an/IMep MOILYHLHOﬁ HpOI.[C,[[prI N3MCHCHUSA pa3Mepa MacCCHBa anBeneH B
HpI/IBeHeH B peKOMeH)IaHI/ISIX 10 BBIITIOJIHCHUTIO Sa)IaHHfI.
3apaHue Ne 8

Hanmcatp nporpammy, KoTopasi, mpeoOpa3oBbIBAET MACCHB TaKUM 00pa30M, YTOObI B IEPBOI
€ro 4acCTH PacIoJIarajich BCe HEUETHBIEC HIEMEHTHI, a 0CIJIe HUX — BCE YETHBHIE.

3aMeuaHue: npuMep MOAYIbHOM MNpoLEAypbl NpeoOpa3oBaHMsS MaccuBa IPUBEIEH B
HpI/IBCZIGH B peKOMCHI[aHI/ISIX I10 BBIITOJIHCHUIO SaI[aHHfI.
3apgaHue Ne 9

Hanucarp nporpamMmy, KOTOpas 3aJaHHBIM METOJOM (METOIOM MpsIMOrO BbIOOpa JIMOO
METOIOM OOMEHA — «NY3bIPbKA») COPTUPYET 10 33JaHHOMY KPUTEPHUIO OJTHOMEPHBII MacCHB.

3amMeuaHme: npuMep MOIYJIbHOM MPOLIEAYPHl COPTUPOBKU MaccHBa MIPUBEICH B IIPUBENICH B
peKOMeHILaI_II/ISIX I10 BBIIIOJIHCHUIO 3aI[aHI/II7I.
3agaHue Ne 10

Hanucare mporpammy, KoTopasi, HCIIOJIb3Ysl METOJI OMHAPHOTO TOWCKA, BBIMOIHAET MOUCK B
YIOPSIOYEHHOM [0 BO3pAacTaHMIO MaccuBe. HammcaTh HEpPEeKypCHBHYIO U PEKYPCHUBHYIO BEPCHH
MIPOrPaMMBI.
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PekomeHdayuu no ebIinosIHeHUo

3apaHue Ne 1

C IIOMOIIBIO IICEBAOKOJA 3allMIICM ITOCICIOBATCIIbHOCTD ,Z[GI\/'ICTBI/II\/JI, KOTOPBIC HGO6XOIII/IMO
BBIIIOJIHUTG JJIA pEIICHUSA 3aa4n:

1. MoayumTb OT IIOJIb30BaTeNS uMsa Qania
2. BEcim (pamn cymecrryeT) TO
[lpounTaTh OJIMHY MaccCHUBa
BelmenuTe OJIS BJIEMEHTOB MacCCHBa I[IaMATh
[IpoumTaTe M3 Qanja BHAUEHUI 3JIEMEHTOB MacCCHUBa
Nuaue
Y3HaThL y [OJb30BaTEeJId pasMep MaccHuba
BHIACHUTHL KaKuM oOOpasoM IIPUCBOUTEL BJIEMEHTaAM MaCCHBa 3BHAUYEHUS
TpebOyemblM 0O0OpPa30M IPUCBOUTH 3JIEMEHTAM MaCCHBa 3HAUEHUSA
CoxpaHUTb MHOOpMaLMI B Qani
Kounewn Eciam
3. BEIBECTHM BJIEMEHTEl MacCUBa Ha D2KpaH
4. IlpocumMTaTh UM BHBECTM Ha SKpPaH KOJMUECTBO CMEH 3Haka

[TpuBeneM mnpumep opraHuzaluy MporpaMmbl ais komnuisitopa PGI Fortran 2010 (B
TEKCTE MOAYISA MPHUCYTCTBYIOT OMEPATOpPbI, KOTOPbIE MOAAEPKUBAIOTCS TOJIBKO KOMITHISTOPAMHU
craugapra Fortran 2003). Cnenyer oOpatuTh BHUMaHHE Ha TO, YTO MporpaMma pa3OuTta Ha JBa

daiina: Tasklmod.f90 u Task1.f90.

I File Taskl1mod.f90
module Task1mod

integer(kind=4), allocatable :: a(:)
integer(kind=4) :: num

private constructArray, destroyArray
contains
subroutine constructArray(n)
implicit none

integer(kind=4), intent(in) :: n
integer(kind=4) :: error

allocate(a(1:n), stat=error)
if (error /= 0) stop 'Allocation memory error'

end subroutine constructArray

subroutine destroyArray()



implicit none
integer(kind=4) :: error

deallocate(a, stat=error)
if (error /= 0) stop 'Deallocation memory error'

end subroutine destroyArray

subroutine readArray(fileName)
implicit none
character(len=%*), intent(in) :: fileName

integer(kind=4) :: i, error
character(len=80) :: msg

open(33, file=trim(fileName), form="unformatted’, status="'old’, &
action='read’', iostat=error, iomsg=msg)

if (error /= 0) then
print *, 'IOError while opening file ' // trim(fileName)
print *, trim(msg)
stop 'IOERROR!!!"

end if

read(33) num

call constructArray(num)

doi=1, num
read(33) a(i)

end do

close(33, status='keep')

end subroutine readArray

subroutine makeArray(fileName)
implicit none
character(len=%*), intent(in) :: fileName
character(len=1) :: ans
integer(kind=4) :: i, error

character(len=80) :: msg
real(kind=4) :: x
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integer(kind=4), parameter :: LEFT = -10, RIGHT = 10

do
print '(a,$)', 'Array size:
read *, num
if (num > 0) exit
print *, 'Size of array must be positive'
end do
call constructArray(num)
print *, 'Type y or Y to manual input or any other to automatic’
print '(3x,a,%$)', '-> "'
read *, ans
if ((ans =="y") .OR. (ans == "Y")) then
print *, 'Manual'
print '("Type ",i3, " array values")', num
doi=1, num
print '(5x,"a[", i2, "]: ", $)', i
read *, a(i)
end do
else
print *, 'Automatic’
call random_seed()
doi=1, num
call random_number(x)
a(i) = nint(LEFT + (RIGHT-LEFT)*Xx)
end do
end if
open(22, file=trim(fileName), form="unformatted', status='new', &
action='write', iostat=error, iomsg=msqg)
if (error /= 0) then
print *, 'IOError while opening file ' // trim(fileName)
print *, trim(msg)
stop 'IOERROR!!!"
end if
write(22) num
doi=1, num
write(22) a(i)
end do
close(22, status="'keep')

end subroutine makeArray

subroutine processArray(fileName)

implicit none



character(len=%*), intent(in) :: fileName
if (isFileExists(trim(fileName))) then
print *, 'Read array from file'
call readArray(fileName)
else
print *, 'Create array and write to file'
call makeArray(fileName)
end if
call printArray()

print '(3x,a,i3,a,a)', 'There are ', znakChanges(), ' sign ', &
‘changes in the array'

call destroyArray()
contains
subroutine printArray()
integer(kind=4) :: i

print '(3x,a)’, 'Array'

doi=1, num

print '(1x,i3,%$)', a(i)
end do
print *

end subroutine printArray
end subroutine processArray
function znakChanges()
implicit none

integer(kind=4) :: znakChanges
integer(kind=4) :: i, pred, curr, res

res =0
pred = znak(a(1))
doi= 2, nhum
curr = znak(a(i))
if (pred /= curr) then
res =res + 1
pred = curr
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end if
end do

znakChanges = res

end function znakChanges

function znak(a)
implicit none

integer(kind=4) :: znak
integer(kind=4), intent(in) :: a
if (@ >= 0) then

znak = 1
else

znak = -1
end if

end function znak

function isFileExists(fileName)
implicit none

character(len=%*), intent(in) :: fileName
logical(kind=4) :: isFileExists

inquire(file=fileName, exist=isFileExists)
end function isFileExists
end module Tasklmod

I File Task1.f90
program Task1

use Taskimod
implicit none
character(len=20) :: fileName

Icall processArray('test.bin')
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print *, 'Type Name of File: '
print '(3x,a,%$)', '-> '
read '(a)', fileName

call processArray(trim(fileName))

end program Taskl1

3apaHue Ne 7

Jlns peuieHus 3afaHusl CHavajaa HY)KHO CJeliaTh KOIUIO BPEMEHHYIO MCXOJHOTO MAacCHBa,
YIAJIUTh U3 MAMSTH UCXOJHBIH MacCHB, BEIYHCIUTH HOBBIA pa3Mep MacCHBa, BBIJICIHTH TPEOYyEeMBIit
00BbEM MaMsITH, 3aMIOJTHUTh HY)KHBIMU 3HAYCHHUSIMU H YIAIUTh BPEMEHHBI MaCCUB U3 MAMSTH.

B nanHom ¢parmente nepemenHbie POSMin u posMax — 3To uHIEKChl MUHUMAJIBHOTO U
MaKCHMAJIbHOTO 3JIEMEHTOB MaccuBa (IIEPEMEHHbBIC MOYJIsl), KOTOPBIC J0 BBI30Ba MOAIIPOrPAMMBI
JIOJKHBI OBITh ONIPEICIICHBI.

subroutine reallocateArray()
implicit none

integer(kind=4), allocatable :: tmp(:)
integer(kind=4) :: tmpNum

integer(kind=4) :: i, first, second, error
call makeCopy()

if (posMin < posMax) then

first = posMin; second = posMax
else

first = posMax; second = posMin
end if

num = tmpNum - (second - first - 1)
call createArray(num)
doi=1, first

arr(i) = tmp(i)
end do
do i = second, tmpNum

arr(i- (second - first - 1)) = tmp(i)
end do

deallocate(tmp, stat=error)
if (error /= 0) stop 'Deallocation memory error'
tmpNum =0
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contains

subroutine makeCopy()
tmpNum = num
allocate(tmp(1:tmpNum), stat=error)
if (error /= 0) stop 'Allocation memory error’
doi=1, num
tmp(i) = arr(i)
end do
call destroyArray()
end subroutine makeCopy

end subroutine reallocateArray

3agaHue Ne 8

CMBICH NEPCCTAHOBKU JJICMCHTOB 3aK/IIOYACTCA B CICAYIOIICM: C ABYX CTOPOH HJACM K
OCHTPY MacCCHUBa, IPOBEPsAA HAa CBOCM JIK MCCTC CTOAT KpaﬁHI/Ie aneMeHThl. Ecaun o0a KpaﬁHI/IX
OJIEMCHTA CTOAT HC HA CBOCEM MECTEC, TO OHH 0OMEHUBAIOTCS 3HAYCHHUSIMU.

subroutine processArray()
implicit none
integer(kind=4) :: i, j, tmp

i=1; j=num
do while (i < j)
if (isOdd(arr(i))) Then
i=i+1
else if (isOdd(arr(j))) Then
tmp = arr(i)
arr(i) = arr(j)
arr(j) = tmp
i=i+1
j=3-1
else
j=j-1
end if
end do

contains
function isOdd(x) ! NeChetnost

logical(kind=4) :: isOdd
integer(kind=4), intent(in) :: x
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isOdd = mod(x, 2) ==1
end function isOdd

end subroutine processArray

3apaHue Ne 9

AJNTOPUTM METOJa COPTUPOBKHU COCTOUT B IMOBTOPSIOIIMXCS IMPOXOAAX IO COPTUPYEMOMY
MaccuBy. 3a KaXIblil MPOXOA 3JIEMEHTHI MOCIEAOBATEILHO CPaBHUBAIOTCS IOMAPHO U, €CIIH
MOPSAZIOK B TMape HEBEPHBIH, BBHIOTHSAETCS OOMEH 37eMEeHTOB. [IpoXoabl MO0 MacCUBY MOBTOPSIOTCS
0 TE€X TOp, MOKa HAa OYEPETHOM IPOXO/Ie HE OKAXETCs, YTO OOMEHBI OOJbIIEe HE HYXHBI, YTO
03Ha4aeT — MAaCCHB OTCOPTHUPOBaH, JKOO BBHIMONHEHO PAa3Mep_Maccuea - 1 mpoxoxa. Kpome
TOTO, 10 MEpE BBIMOJIHEHHUS COPTHPOBKU B KOHIIE MAacCHBa rapaHTUPOBAHO OKAXYTCS TpeOyemble
9JIEMEHTHI, T.€. Ha KaXIOM IPOCMOTPE MOIAPHOE CPAaBHEHHE DJIIEMEHTOB BBIINOIHIECTCS [0
pasMep_MaccuBa - i-ro, rje i —HOMep MPOCMOTpa.

AJNTOPUTM COPTHUPOBKU MAcCCHBa IO BO3PACTaHUIO METOAOM MPSMOT0 BHIOOpa MOXKET ObIThH
MPEACTABIICH TaK: IPOCMATPUBAsI MAaCCUB OT IEPBOrO 3JIEMEHTA, HAUTH MUHHMMAJbHBINA 3JIEMEHT U
IIOMECTUTh €r0 Ha MECTO IEPBOT0 IEMEHTA, a IMEpPBbII — HAa MECTO MHUHHUMAJIBHOIO; 3aTEM
MPOCMATPUBAsT MAaCCUB OT BTOPOIO 3JIEMEHTA, HAUTH MUHUMAJIbHBIM 3JIEMEHT U IOMECTHUTH €r0 Ha
MECTO BTOPOIO 3JIEMEHTA, 4 BTOPOM — Ha MECTO MUHHUMAJIBHOI'O; M TaK Jajee 10 IPearoCcIeaHEro
9JIEMEHTA.

st ynobctBa paboThl joruueckasi GyHKIUS—KPUTEPHid, YKa3bIBalollas B MPABUIBHOM JIH
MOPSIAKE PaCIOIOKEHBI COCEIHUE JJIEMEHTBHI MacCHUBa IEPEAAECTCS B MPOLEAYPY Kak IIpoueaypa—
rnapamerp.

subroutine bubbleSort(crit)
implicit none

interface
function crit(al, a2)
implicit none
logical(kind=4) :: crit
integer(kind=4), intent(in) :: al, a2
end function crit
end interface

integer(kind=4) :: i, j, tmp
logical(kind=4) :: obmen

i=1
do
obmen = .false.
doj =1, num-i
if (.not. crit(arr(j), arr(j+1))) then
obmen = .true.
tmp = arr(j)
arr(j) = arr(j+1)
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arr(j+1) = tmp

end if
end do
i=i+1
if ((i == num) .Or. (.Not. obmen)) exit
end do

end subroutine bubbleSort
IIpuMepHBIi BApUAHT MOAYIIA € IPOLIEAYPAMU—KPUTEPUSIMHU IIPUBEIEH HUXKE:

module Criters
contains
function increase(al, a2)
implicit none

logical(kind=4) :: increase
integer(kind=4), intent(in) :: a1, a2

increase = al < a2
end function increase
function decrease(al, a2)
implicit none

logical(kind=4) :: decrease
integer(kind=4), intent(in) :: al, a2

decrease = al > a2
end function decrease

end module Criters

3agaHue Ne 10

Ha mnpakTthke IOBOIBHO YacTO MPOU3BOAMTCS IOUCK B MAacCHBE, DIIEMEHTBhI KOTOPOTO
YHOPSIOYEHBI TI0O HEKOTOPOMY KPUTEPHIO (TaKME€ MAaCCHBBI Ha3bIBAIOTCS yHOpsIouYeHHbIMU). [1ycTh
€CTh YIOPSAOYCHHBIN MO BO3PACTAHUIO MACCUB LIETBIX 4rcell. Hy)KHO ompenenuTh, CONEPKUT U
ATOT MAaCCHUB HEKOTOPOE Ynciio (oOpaser).

MeTton OMHApHOTO MOMCKa MOXKET OBITh peau30BaH TaK: CHadajaa o0pasel] CpaBHUBACTCS CO
cpenHuM (TI0O HOMEpPY) dJeMeHTOM MaccuBa. Ecimu oOpaser; paBeH cpeaHeMy DJIEMEHTY, TO 3ajada
pemieHa. Ecnam oOpasenr Oonbliie cpeiHEro 3JIeMEHTa, TO 3TO 3HAYHUT, YTO MCKOMBIH SJIEMEHT
PacToNOKeH BBINIC CPETHETO 3JEMEHTAa W HOBBIM MOWCK OCYIISCTBIISCTCS MEKIY JJIEMEHTAMH C
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Homepamu Sred+1 u up. Ecinu oGpasen MeHbIIe CPeIHETO JIEMEHTA, TO 9TO 3HAYHT, YTO UCKOMBIi
AJIEMEHT PACIIOJIOKEH HUXKE CpPEJAHEr0 BJIEMEHTa U HOBBIM IIOMCK OCYILECTBISETCS MEXIY
sremMeHTamu ¢ Homepamu |OW u sred-1. Tlocie Toro Kak ompeeieHa 4acTh MAacCHBa, B KOTOPOM
MOXET HAaXOJWUTHCS HCKOMBIA 3JIEMEHT, BBIUMCIISIETCS HOBOE 3HaueHme Sred u  mouck
MPOJOJIKAETCS.

[Tpumep MOIYITEHON TIPOIIEYPHI HTEPALIMOHHOTO OMHAPHOTO MMOMCKA IPUBEICH HIDKE:

subroutine binSearch(obr, sred, found)
implicit none

integer(kind=4), intent(in) :: obr
integer(kind=4), intent(out) :: sred
logical(kind=4), intent(out) :: found

integer(kind=4) :: low, up

low = 1; up = num; found = .false.
do
sred = (up - low) / 2 + low
if (arr(sred) == obr) Then
found = .true.

else
if (obr < arr(sred)) then
up = sred - 1
else
low = sred + 1
end if
end if
if ((low > up) .or. found) exit
end do

end subroutine binSearch
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Tema Ne 5. [1BymepHble MaccuBbl

Ha pmanHOM 3aHsATHM ClelyeT U3y4YUTh OCOOEHHOCTH MPUMEHEHUS
CTaTUYECKUX U JIMHAMUYECKUX JBYMEPHBIX MaccuBOB. Heobxoaumo
pPacCMOTpPETh OCHOBHBIE METOJBI PabdOTHI C MacCHMBaAaMU — JIOCTYN K
JJIEeMEHTaM, [PUCBAMBAHUE HayaldbHBIX 3HAYEHUH, BBIBOJ JIBYyMEPHOIO
MaccuBa Ha JKpaH W COXpaHEHHWE ero B (¢aij, M3MEHEHHE TMOopsIKa
CJIEIOBAaHUS JJIEMEHTOB B MAaCCHBE, COPTHPOBKA, IIOMCK, a TaKXke
MMO3HAKOMUTCSI ¢ METOAaMH YHCICHHOTO IudQepeHrpoBaHns TaOIUIHO
3aJJaHHOM (PYHKIIMU U U3yYUTh METOABI HHTepIosuu. Kpome Toro, Kpatko
MMO3HAKOMUTHCS C OCHOBAaMHU TI€peladyd MAacCHBOB B TMIPOILEAYPHl H
paccMOTpeTb  NPUMEHEHHE  HEKOTOPBIX  BCTPOGHHBIX  (DYHKIIHIA,
MpeIHA3HAYCHHBIX JIJIs1 paOOTHI C MaCCUBAMU.

Cnucok 3adaHull

3agaHue Ne 1

Hamucare mporpammy, KOTOpas CHayajga MpPOBEPSIET, CYIIECTBYET JH B pabodeil marke
mporpamMMbl  3aJlaHHBIA TIONIb30BaresieM (ait. Ecnu ¢aiima HEeT, To mporpamMma co3laeT 3TOT
dopmaTHBI  (aiil M 3amUCHIBAET B HEr0 KOJMYECTBO CTOJOIOB U CTPOK JIByMEPHOTO
LIEJIOYUCIIEHHOTO MAacCHBa, a 3aTE€M BCE €ro IEMEHTHI. Pa3Mepbl IBYMEPHOIO MacCHBa BBOISATCSA
MOJIH30BATENIEM BO BpeMs paOOThI MPOrpaMMbl. DIEMEHTHI IByMEPHOTO IEIIOYUCICHHOTO MacCHBa
MOTYT JINOO BBOJUTHCS C KJIaBUATYpHI, JINOO T€HEPUPOBATHCS CAydallHBIM 00pa3oM U3 3a/1aHHOTO
nuarnazoHa. Ecnyu ykazaHHBIN monb3oBareneM (aiisl cymecTByeT B paboueil manke nporpammsl, TO
coxpaHeHHasi UHPOpMaIHs CYUTBHIBAETCS U3 HETO.

3areM B 3aJlaHHOM IIEJIOYMCIICHHON MaTpulle HAaWTH 3JIEMEHT, SIBISIOMIUICS MaKCUMaJIbHBIM
B CBOEH CTpOKE M MHUHUMAaJbHBIM B CBOEeM cToOue. Eciu B MaTpuile Takoro 3jaeMeHTa HET, TO
BBIBECTH COOTBETCTBYIOIIEE COOOIICHHE.

[Ipumep opranuzanuu nporpaMmbl g kommwiisitopa PGl Fortran 2010 npuBeneH B
PEKOMEH/IALMSIX 10 BBITIOJHEHUIO 3aJaHui.

3apgaHue Ne 2

Hanucare nporpammy, koTtopasi B KBaaparHOW marpuiie M B CTpoKax ¢ OTpULIATEIbLHBIM
AIIEMEHTOM Ha TJIAaBHOW JMAroHa M HAXOJUT HAMOOJNBIIUI AIIEMEHT W3 BCEX JIEMEHTOB CTPOKH U
CyMMY BCEX TaKMX MaKCUMAaJIbHBIX 3JIEMEHTOB.

[Ipumep mpoueayphl, BHIMOIHSIOMEH 3aJlaHHbIC JEHCTBUS MPUBEICH B PEKOMEHAAIUAX K
JAHHOMY 33JaHUIO.

3apaHue Ne 3

3amaHa 1ejIoYMCIIeHHas KBajpaTHas Martpuiia A mopsaka order . CrieayeT 3epKalbHO
OTPa3UTh €€ JIEMEHTHl OTHOCHUTEIILHO MOOOYHON JUaroHaau. (TP 3TOM DIIEMEHTBI, HaXOASIIHECS
Ha TI000YHOM JUArOHAIM OCTAIOTCS Ha MPEKHEM MECTe; TakK, HaIpuMep dJIeMeHT A,; MeHsercs
MeCTaMu € IEMEHTOM A yger order » DTEMEHT A15 — € Ayrger 1 order M T. J1.).

[Ipumep mpouenypsl, BBIIOJHSIOMIEH 3aJaHHbIC JICUCTBUS NMPUBEICH B PEKOMEHIALHUIX K
JTAHHOMY 3a/IaHUIO.
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3agaHue Ne 4

3anaHa 1eounciieHHas KBajparHas Marpuina A mopsaka order . Haiitu cymMMy 371eMEeHTOB
KaXIOW €€ JMaroHajd, MapajuielbHOM MIaBHOM (HauuHas ¢ AWaroHand A g, COCTOSAIEH u3
OJTHOTO DIIEMEHTA).

[Ipumep mpoueaypsl, BBHINOTHSIOMEH 3aJaHHbIC JEHCTBHS NPUBEICH B PEKOMEHAAIMAX K
JAaHHOMY 33/IaHHIO.

3apaHue Ne 5

B nBymepHom wmaccuBe X Bce uYHMClIa pa3iMYHBL. B KaXmoil CTpOKE HaXOIUTCS
MHUHUMAaIbHBIN 9JICMCHT, 3aTCM CpPCAU 3TUX YUCCII BLIGI/IpaeTCH MakcuMmanbHoe. HaneuaraTh HOMCpa
CTPOKHU U cTONOIA MaccuBa X , Ha IEPEeCEYEHUH KOTOPBIX PACOI0KEHO BHIOPAHHOE YHCIIO.

IIpumep nporpammel, NpeAHA3HAYCHHOW I PELICHUSA [JAHHOIO 3aJaHUs IPUBEICH B
pexomenaanuax. Crenyer oOpaTUTh BHUMaHHE Ha CHOCO0, C TOMOIIBIO KOTOPOrO MAacCHUB
MepeaeTCs Kak mapaMerp B MPOLEypbl TPOrPAMMBI.

3apgaHue Ne 6

3ajiaHa IeJIOUMCIICHHAs MaTpulia pasMepoM m X n . HaiiTi MaTpuily, MOJydaronyrocs U3 JaHHOM:
a) IMEepecTaHOBKOW CTOJIOLIOB — MEPBOIO C MOCIEIHUM, BTOPOTO € IPEANOCIECAHUM U T.A.
b) mepecTaHOBKOH CTPOK — MEPBOM € MOCIEAHEH, BTOPOH € IPEAMOCISAHEH U T. 1.

[Ipumep mpoueaypsl, BBINOIHSIOMIEH 3aJaHHbIE JEHCTBUS MPUBEIECH B PEKOMEHAAIUAX K
JAHHOMY 3a/IaHHIO.

3apaHue Ne 7

3alaHa MaTpUlla BEIECTBEHHBIX UUCEN Pa3sMEpoOM 71 Xm . YHOPSAAOYUTH CTPOKU MaTpPHIIbI
10 YOBIBAaHUIO CYMM 3JIEMEHTOB CTPOK.

[Tpumep mpouenypsl, BBIIOIHSIOMIEN 3aaHHbIE ACUCTBUSA NPHUBEAECH B PEKOMEHAALUAX K
JAHHOMY 3a/1aHUIO.

3agaHue Ne 8

3amana marpuna A . [lepBas cTpoka 3TOH MaTpuIbl — MPEACTABISAET COOOW MHOTOUWIECH
P,(x), 3amammblii HaGopoM CBOMX KOO()(MIMEHTOB. BEIUMCINTH OCTAIbHBIE CTPOKH 3TOM
MaTpHIbl — MacCUBbI KOA((HUIIMEHTOB MPOU3BOAHBIX ATOT0 MHOTOWIEHA (BTOpasi CTPOKAa MAaTPULIBI
— 1epBas MPOU3BO/IHAS MHOTOWIEHA, TPEThsl CTPOKA — BTOPas MPOU3BOAHAS MHOIOWIEHA U T.1.).
BbruucnuTh 3Ha4€HNE MHOTOWICHA U €0 MIPOU3BOAHBIX IS 331aHHOTO 3HAYCHUS X .

[Tpumep opranuzanuy NporpaMmbl IPUBEIEH B PEKOMEHJALMSX 110 BBIIIOIHEHUIO 3aaHUH.

3agaHue Ne 9

3ajaH 1eIOYNCICHHBINA IBYMEpHBIid MaccuB 4 pasmepom row X col. Ciemayer ynaiuTh U3
Hero k —yro ctpoky u [ -wiii cronbern (kK <row , [<col).

[Ipumep MOAENBHOM NPOLIEAYPHI, BBINOJHAIOLWIENA 3aJaHHBIE JICWCTBUS TPUBEACH B
PEKOMEHIalUSX K JaHHOMY 33JaHUIO.

3agaHue Ne 10

[Moctpouts Tabnuiy 3HaudeHuit Qymkuumm  f (x)=exp(—x)-sin(x) B 3agaHHBIX
MoNb30BaTelleM HHTEpBalaX C 3aJaHHbIM [aroM (I Hayana B3aTh uHTepBan [0,2Tt]).
[Tony4yennyo TaONMMYHO 3aaHHYIO (YHKLIWIO YUCICHHO NpoaudQepeHIpoBaTh U BBIYUCIUTH
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3HaueHHE MIPOU3BOJHOM B IPOU3BOJILHON 33aJJaHHOM TOUKE BHYTPH MHTEpBajia TaOylsaLuu.

OcHoBHbIE pacyeTHble (OpMYabl M MpPUMEpP OpraHu3aluy MpOrpamMMbl IPUBEIEH B
PEKOMEHAALNAX TI0 BBIIOTHEHUIO 3aJaHUM.

B kadecTBe JOIMOJHUTENBHOIO 3aJlaHUsl CIEAYeT TaK H3MEHUTh MpOrpamMmy, UTOOBI
Tabynupyemyro (pyHKIHMIO MOXKHO OBLIO IepeaBaTh Kak MmapaMmerp B npoueaypy tadynsiun. Kpome
TOTrO, CJIEAYEeT HAIUcaTh IPOLEAYpY MOJIy4eHHUs OT IOJIb30BaTENIl TOYKH, B KOTOPOW CleLyeT
BBIYUCIIUTH IPOU3BOJIHYIO TAOJIMYHO 33aHHOM (DYHKLIMU.

PekomeHdauuu o 8bIfnoJIHeHUr

3apaHue Ne 1

Opraam3anys MOporpaMMbl aHAJIOTHMYHA IIporpamMMme, MPeAHA3HAYCHHOW ISl pelieHus
3agannsa Ne 1 u3 Tembl Ne 4. C moMoIIpio IICEBAOKOAA 3aIIMIIIEM IOCJIEIOBATEILHOCT NCHCTBUH,
KOTOPBIE HEOOXOAMMO BBITIOIHUTH JIJIS1 PEIICHUS 3aa4H:

1. MoayumuTb OT IIOJIb30BaTeJa uMsa Qania
2. BEcim (pamn cymecrryeT) TO
[lpounTaTh pPasMEepPH MacCHuBa
BeimemuTe IOJi9 BJIEMEeHTOBR MacCCHUBa NaMSATh
[IpounTaTe M3 Qanja BHAUEHUI 3JIEMEHTOB MacCCHUBa
Nuaue
Y3HaTh Yy INOJIb30OBATEJIS pPasMepH MacCHUBa
BHIACHUTHL KaKuM oOOpasoM IIPUCBOUTEL BJIEMEHTaAM MaCCHBa 3BHAUYEHUS
TpeOyemblM 0O0OpPa30M IIPUCBOUTL 3BJIEMEHTAM MaCCHBa 3HAUEHUS
CoxpaHuUTbs MHOOpMaLMI B Gani
Koren Ecnu
3. BEIBECTHM BJIEMEHTEl MacCUBa Ha D2KpaH
4. HauTu 5BJIEMEHT ABJISOIUMCS MaKCHMMAJIbHEIM B CBOEM CTPOKE U
MMHMMAJIbHEIM B CBOEM CTOJIOLE
5. Eciu (»nemeHT HampeH) To
BEIBECTM DJIEMEHT U PAaCIOJIOXEeHMEe Ha D2KpaH
Nuaue
BriBecTt cooBumweHMe 00 OTCYyTCTBMM TPeOyeMOoIro 3JIEMEHTA
Konern

[TpuBeneM mnpumep opraHuzaluy HOporpaMmbl ais komnuistopa PGI Fortran 2010 (B
TEKCTE MOAYINSA MPHUCYTCTBYIOT OMEPATOpPhI, KOTOPbIE MOAAEPKUBAIOTCS TOJIBKO KOMITHISTOPAMU
craugapra Fortran 2003). Cnenyer oOpatuTh BHUMaHHE Ha TO, YTO MporpaMma pa3OuTta Ha JBa

daiina: Tasklmod.f90 u Task1.f90.

I File Taskl1mod.f90
module Task1mod

integer(kind=4), allocatable, private :: m(:,:)
integer(kind=4), save, private :: row, col

contains

function isFileExists(fileName)
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implicit none

character(len=%*), intent(in) :: fileName
logical(kind=4) :: isFileExists

inquire(file=trim(fileName), exist=isFileExists)
end function isFileExists

subroutine getArray(fileName)
implicit none
character(len=%*), intent(in) :: fileName

integer(kind=4) :: i, j, error
character(len=80) :: msg

if (isFileExists(trim(fileName))) then
print *, 'Read array from file: ' // trim(fileName)
call readArray()
else
print *, 'Create array and write to file: ' // trim(fileName)
call makeArray()
call writeArray()
end if

contains
subroutine readArray()

open(33, file=trim(fileName), form="unformatted’', &
status='old', action="'read', &
iostat=error, iomsg=msg)
if (error /= 0) then
print *, 'IOError while opening file ' // trim(fileName)
print *, trim(msg)
stop 'IOERROR!!!"
end if
read(33) row, col
call constructArray()
read(33) m

close(33, status='keep')
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end subroutine readArray
subroutine makeArray()

character(len=1) :: ans
integer(kind=4), parameter :: LEFT = -50, RIGHT = 50
real(kind=4) :: x

do

print '(a,$)', 'Number of rows: '

read *, row

if (row > 0) exit

print *, 'Number of rows must be positive'
end do
do

print '(a,$)', 'Number of cols:

read *, col

if (col > 0) exit

print *, 'Number of cols must be positive'
end do

call constructArray()

print *, 'Type y or Y to manual input or any other to automatic'
print '(3x,a,%$)', '->"'

read *, ans

if ((ans =="y") .OR. (ans == "Y")) then
print *, 'Manual’
print '("Type ",i3, " array rows")', row
print '("Type ", i3, " elements and press <Enter> ")', col
doi=1, ROW
print '(5x,"row ", i2, ": ", $)', i
read *, (m(i,j), j=1,COL)
end do
else
print *, 'Automatic’
call random_seed()
doi=1, row
doj=1, col
call random_number(x)
m(i,j) = nint(LEFT + (RIGHT-LEFT)*Xx)
end do
end do
end if

end subroutine makeArray



subroutine writeArray()

open(22, file=trim(fileName), form="unformatted’', &
status="'new', action="'write', &
iostat=error, iomsg=msg)
if (error /= 0) then
print *, 'IOError while opening file ' // trim(fileName)
print *, trim(msg)
stop 'IOERROR!!!"
end if
write(22) row, col
write(22) m
close(22, status='keep')

end subroutine writeArray

end subroutine getArray

subroutine constructArray()
implicit none
integer(kind=4) :: error

allocate(m(1:row, 1:col), stat=error)
if (error /= 0) stop 'Allocation memory error'

end subroutine constructArray

subroutine destroyArray()
implicit none
integer(kind=4) :: error

deallocate(m, stat=error)
if (error /= 0) stop 'Deallocation memory error'

end subroutine destroyArray

subroutine printArray()

implicit none
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integer(kind=4) ::1i,j

doi =1, ROW
doj=1, COL
print '(i4,$)", m(i,j)
end do
print *
end do

end subroutine printArray

subroutine findSaddlePoints()
implicit none

logical(kind=4) :: isSaddlePoint
integer(kind=4) :: i, j, maxJ, minl

isSaddlePoint = .false.;

doi =1, ROW
I Let find max element in row i
max] =1
doj =2, COL
if (m(i,maxJ) < m(i,j)) maxJ =j
end do

I m[i][max]] - maximum in row i
I Let find min element in column maxJ
minl = 1;
doj = 2, ROW
if (m(minI,max]) > m(j,maxJ)) minl = j;
end do
I'a[minI][maxJ]] - mainumum in col maxJ
if (i == minIl) then
isSaddlePoint = .true.;
print '("Saddle Point: m[", i2, "][", i2, "] =", i3)", &
minI, maxJ, m(minI,maxJ);
endif
end do

if (.not. isSaddlePoint) print *, "There is no Saddle Point in matrix";
end subroutine findSaddlePoints

end module Tasklimod
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I File Task1.f90
program Task1

use Tasklimod
implicit none

character(len=20) :: fileName
print *, 'Type Name of File: '
print '(3x,a,$)', '-> '
read '(a)’', fileName

call getArray(trim(fileName))
call printArray()

call findSaddlePoints()

call destroyArray()

end program Taskl1

3apgaHue Ne 2

[IporpaMMma, mpenHa3Ha4eHHas MJIs pELIEHUs ATOr0 3aJaHus HMEET Ty K€ CaMylo
CTPYKTYpy, 4TO M mporpamma u3 3aganusa Ne 1. MopaynpHas noamporpamma, COOCTBEHHO
IpeIHa3HaueHHas JJIs PeleHUs 3aaHusl, IPUBEICHA HIDKE:

subroutine processArray()
implicit none

logical(kind=4) :: isNegativeElement
integer(kind=4) :: i, j, ind, sum

isNegativeElement = .false.;
sum =0
doi =1, order
if (m(i,i) < 0) then
I Let find max element in row
ind =1
doj =1, order
if (m(i,ind) < m(i,j))ind =j
end do
print '(3x,"Row ", i2, " max: ", i3)', i, m(i,ind)
sum = sum + m(i,ind)
isNegativeElement = .true.;
end if
end do
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if (.not. isNegativeElement) then
print *, "There is no negative &
&elements on basic diagonal in matrix";
else
print *, "Sum:
end if

, sum

end subroutine processArray

3agaHue Ne 3

[Iporpamma, mnpenHa3HayeHHash IS PEIICHHUS OSTOTO 3aJaHUs HMEET Ty K€ CaMylo
CTPYKTYpYy, 4YTO U mporpamma u3 3ananusa Ne2. MonaynbHas mHoAmporpamma, COOCTBEHHO
MpeIHa3HAuCHHAs JIJISl PEIIeHUs 3a1aHusl, IPUBEICHA HUXKE!

subroutine mirrorArray()
implicit none
integer(kind=4) :: i, j, tmp

doi =1, order
do j = 1, order-i
tmp = m(i,j)
m(i,j) = m(order-j+1,order-i+1)
m(order-j+1,order-i+1) = tmp
end do
end do

end subroutine mirrorArray

3agaHue Ne 4

IIporpamma, mnpenHa3HayeHHas I DPELICHHUS OJTOTO 3aJaHUs HMMEET Ty K€ CaMylo
CTPYKTYpY, 4TO W Tmporpamma wu3 3agaHusa Ne 3. MoaynapHas moamporpamMma, COOCTBEHHO
npeaHasHauCHHas JJIs1 pCHICHUA 3alaHuA, ITPUBCACHA HHUKC!

subroutine processArray()
implicit none
integer(kind=4) :: i, k, sum

do k = order - 1, -order+1, -1
sum =0
doi =1, order - abs(k)
if (k >= 0) then
sum = sum + m(i,i+k)
else
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sum = sum + m(i+abs(k),i)
end if
end do
print *, sum
end do

end subroutine processArray

3apaHue Ne 5

[Ipu ananuze mporpamMmbl 0co0O€ BHUMaHHUE cilenyeT oOpaTuTh Ha TO, KaK MAaCCHUBBI
MepPEeIar0TCs B MPOLIETYPHI B BUJIC TTAPAMETPOB.

program Task5
implicit none

integer row, col, error
integer, allocatable :: matr(:,:)

call getArraySize(row, col)

allocate(matr(1:row, 1:col), stat=error)
if (error /= 0) stop 'Allocation Memory Error'

call setDifferentData(matr, row, col)
print *, 'Working Array'

call printMatrix(matr, row, col)

print *

call solveProblem(matr, row, col)

deallocate(matr, stat=error)
if (error /= 0) stop 'Deallocation Memory Error"

contains
subroutine getArraySize(row, col)
integer, intent(out) :: row, col

do
print '(5x,a,$)', 'Input Number of Array Rows:
read *, row
if (row > 0) exit
print '(1x,a)', 'ERROR!! Number of array rows must be positive'
end do
do
print '(5x,a,$)', 'Input Number of Array Cols:
read *, col
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if (col > 0) exit
print '(1x,a)', 'ERROR!! Number of array cols must be positive'
end do

end subroutine getArraySize

end program Task5

subroutine setDifferentData(m, row, col)
implicit none

integer, intent(in) :: row, col
integer, intent(out) :: m(row, col)

integer i, j, tmp, posl, pos]
real x

tmp =1
doi=1, row
doj=1, col
m(i, j) = tmp
tmp =tmp + 1
end do
end do

call random_seed()
doi=1, row
doj=1, col
call random_number(x)
posl = int(1 + (row-1) * x)
call random_number(x)
pos] = int(1 + (col-1) * x)
if ((posI /=) .or. (pos] /= j)) then
tmp = m(i, j); m(i, j) = m(posI, posJ)
m(posl, pos]) = tmp
end if
end do
end do

end subroutine setDifferentData

subroutine printMatrix(m, row, col)

implicit none



integer, intent(in) :: row, col
integer, intent(in) :: m(row, col)

integer i, j

doi=1, row

doj =1, col
print '(i4,$)", m(i, j)
end do
print *
end do

end subroutine printMatrix

subroutine solveProblem(m, row, col)
implicit none

integer, intent(in) :: row, col
integer, intent(in) :: m(row, col)

integer i, j
integer posJMin, posIMax, posJMax

doi=1, row

posJMin = 1
doj = 2, col
if (m(i, posJMin) > m(i, j)) posIJMin = j
end do
print '(a,i4,a,i6)', 'Row:’, i, ' Min element:', m(i,posIMin)
if (i == 1) then

posIMax = i; posJMax = posJMin
else if (m(posIMax, posJMax) < m(i, posJMin)) then
posIMax = i; posJMax = posJMin
end if
end do

print *

print '(a,i6)', 'Max of Min:', m(posIMax, posJMax)
print '(4x,a,i4)', 'Row:', posIMax

print '(4x,a,i4)', 'Col:', posJMax

end subroutine solveProblem
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3agaHue Ne 6

IIporpamma, mnpenHasHayeHHas I PELICHHUS DJTOTO 3aJaHUs HMMEET Ty K€ CaMylo
CTPYKTYpY, uTO U nporpamMma u3 3aganus Ne S. [Ipumep noamporpamm, KoTopble COOCTBEHHO U
[IPEHA3HAYECHBI I PELICHUS 3aJaHus, IPUBEICH HIXKE:

subroutine ChangeCols(m, row, col)
implicit none

integer, intent(in) :: row, col
integer, intent(inout) :: m(row, col)

integer endVal, colBeg, colEnd, i, tmp

if (mod(col, 2) == 0) then
endval = 1
else
endVal = 2
end if
colBeg = 0; colEnd = col + 1
do
colBeg = colBeg + 1
colEnd = colEnd - 1
doi=1, row
tmp = m(i, colBeg)
m(i, colBeg) = m(i, colEnd)
m(i, colEnd) = tmp
end do
if ((colEnd - colBeg) == endVal) exit
end do

end subroutine ChangeCols

subroutine ChangeRows(m, row, col)
implicit none

integer, intent(in) :: row, col
integer, intent(inout) :: m(row, col)

integer endVal, rowBeg, rowEnd, j, tmp

if (mod(row, 2) == 0) then

endVal = 1
else
endVal = 2

end if
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rowBeg = 0; rowEnd = row + 1
do
rowBeg = rowBeg + 1
rowEnd = rowEnd - 1
doj=1, col
tmp = m(rowBeg, j)
m(rowBeg, j) = m(rowEnd, j)
m(rowEnd, j) = tmp
end do
if ((rowEnd - rowBeg) == endVal) exit
end do

end subroutine ChangeRows

3apaHue Ne 7

[IporpaMMma, mpenHa3HAYeHHas MAJIs pEHICHUS JTOr0 3a/laHus HMEET Ty K€ CaMylo
CTPYKTYpY, 94TO U mporpamma u3 3aganust Ne 6. [Ipumep noamporpamm, KOTOpbie COOCTBEHHO U
MpeaHa3HAueHBI JIsl pEIICHUS 3a/1aHusl, IPUBEICH HIKE:

subroutine SortMatrix(m, row, col)
implicit none

integer, intent(in) :: row, col
integer, intent(inout) :: m(row, col)

integer posln, posOut, min, tmp

do posOut =1, row - 1
min = posOut
do posln = posout + 1, row
if (sumRow(posIn) < sumRow(min)) min = posln
end do
if (min /= posOut) then
do posln = 1, col
tmp = m(posOut, posin)
m(posOut, posIn) = m(min, posln)
m(min, posIn) = tmp
end do
end if
end do

contains
function sumRow(nhumRow)

integer sumRow
integer, intent(in) :: numRow
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integer j, tmp

tmp =20
doj=1, col

tmp = tmp + m(numRow, j)
end do

sumRow = tmp
end function sumRow
end subroutine SortMatrix

3agaHue Ne 8

IIporpamma, mnpenHasHayeHHas I DPELICHHUS DJTOTO 3aJaHUs HMMEET Ty K€ CaMylo
CTPYKTYDY, 4TO U nporpamma u3 3aganus Ne 1. [Ipumep nmporpammel npruBeIeH HAXKE:

I File Task8mod.f90
module polynomial

integer, save, private :: row, col
real, save, private, allocatable :: matr(:,:)

public create, destroy, setCoeffs, printMatrix, calc
private setDerivatives

contains
subroutine create()

implicit none
integer error

do

print '(5x,a,$)', 'Input Max Power of the Polynomial: '

read *, col

if (col > 0) exit

print '(1x,a)', 'ERROR!! Max power of the polynomial must be positive'
end do
row = col

allocate(matr(0:row, 0:col), stat=error)
if (error /= 0) stop 'Allocation Memory Error'

end subroutine create

subroutine destroy()



implicit none
integer error

deallocate(matr, stat=error)
if (error /= 0) stop 'Deallocation Memory Error'

end subroutine destroy
subroutine setCoeffs()

implicit none
integer j

do j = 0, col
print '(a,il,a,$)', 'coef at x~',j,": "
read *, matr(0,j)

end do

call setDerivatives()
end subroutine setCoeffs
subroutine setDerivatives()

implicit none
integer i, j

doi=1, row
doj =0, col
matr(i, j) = j*matr(i-1,j)
end do
matr(i, :) = EOSHIFT(matr(i, :), 1)
end do
end subroutine setDerivatives

subroutine printMatrix()

implicit none
integer i, j

doi =0, row
doj = 0, col
print '(f6.2,%$)', matr(i, j)
end do
print *
end do
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end subroutine printMatrix
subroutine printPolynomial()

implicit none
integer i, j

doi =0, row
print '(i1, a, $)', i, ' derivative:
doj =0, col-1
print '(f6.2,a,i1,a,$)', matr(i, j), ' x*', j, ' +'
end do
print '(f6.2,a,i1)', matr(i, col), ' x»', col
end do

end subroutine printPolynomial
subroutine calc()

implicit none

real x, res

integer i, j

print '(a,$)', 'Input x value: '
read *, X

doi =0, row
res = matr(i, 0)

doj =1, col
res = res + matr(i, j)* x**j
end do
print '(i1,a,e9.3)", i, ' derivative: ', res
end do

end subroutine calc
end module polynomial

I File Task8.f90
program Task8

use polynomial
implicit none

call create()
call setCoeffs()
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call printMatrix()

call printPolynomial()
call calc()

call destroy()

end program Task8

3agaHue Ne 9

ANTOpUTM pEIIEHUs TaHHOTO 3aJaHMsl aHAJIOTMUYEH ajaropuTMmy pemieHus 3amanus Ne7 us
Tembl Ne 4, a cTpykTypa mporpamMmsl aHajiormyHa mnporpamme 3agaHusi Ne 1 sroit temsl. [ns
pelIeHus 3aJaHusl CHadajga HY)XKHO CHENaTh KOIMI0 BPEMEHHYI0 MCXOJHOTO MAcCHBa, YAAIUTh W3
NaMsATH UCXOAHBIH MAacCHUB, BBIYUCIUTH HOBBIE pa3Mepbl MacCUBa, BBIJIEIUTH TpeOyeMblii 00beM
[aMATH, 3al0JHUTh HOBBIM MAacCUB HYXHBIMU 3HAYEHUSMHU WU YJAJIUTh BPEMEHHBIH MAacCUB H3
namsTd. [Ipumep MoaynpHOM mpouenypsl, KoTopas COOCTBEHHO W IpeAHa3HadeHa ISl pelIeHHs
3a/1aHMs, [IPUBEJICH HIXKE:!

subroutine deleteRowCol(numCol, numRow)
implicit none
integer(kind=4), intent(in) :: numCol, numRow

integer(kind=4) :: i, j, error
integer(kind=4), allocatable :: a(:,:)

call makeArrayCopy()
call destroyArray()

row = row - 1; col =col -1

n n

Iprint *, "row: ", row, " col: ", col
allocate(m(1:row, 1:col), stat=error)
if (error /= 0) stop 'Allocation memory error'
doi =1, numRow-1
doj=1, col
if (j < numcCol) then
m(i,j) = a(i,j)
else
m(i,j) = a(i,j+1)
end if
end do
end do

do i = numRow, row
doj=1, col
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if (j < numCol) then
m(i,j) = a(i+1,j)
else
m(i,j) = a(i+1,j+1)
end if
end do
end do

call destroyArrayCopy()
contains
subroutine makeArrayCopy()

allocate(a(1:row, 1:col), stat=error)
if (error /= 0) stop 'Allocation memory error'

doi=1, row

doj=1, col
a(i,j) = m(i,j)
end do
end do

end subroutine makeArrayCopy
subroutine destroyArrayCopy()

deallocate(a, stat=error)
if (error /= 0) stop 'Deallocation memory error

end subroutine destroyArrayCopy
end subroutine deleteRowCol

3agaHue Ne 10

Jlnst BBIUMCIIEHUS TPOW3BOAHOW BOCIIONIH30BAaThCS KOHEYHO — PA3HOCTHBIMU (DOopMymamMu
YHCIEHHOTO AU(GEPEHIIUPOBAHUS IO TPEM TOUKAM:

Koneuno — pasnocmuas ghopmyna ougpgepenyuposanus enepeo

X)) f(x
f'(xl)—f( l+l) f( [)
h
Koneuno — pasnocmuas ¢popmyna ouppepenyuposanus nazao
, Jx)=fxi)
f (xl): h 1
L]enmpanvras koneuno — pasnocmuasn ghopmyna ougpepenyuposarus
_ f(xi+1)_f(xi—l)
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3nech h — 1mar, ¢ KOTOPBIM IOCTPOEHA MCXOHAS TAOIHIIA 3HAYCHHIA.

Jis BeIUUCIEHHs 3HA4eHUS (YHKUUH, 3aJaHHOH TAaOIMYHO B TOYKAX MEXIYy Y3JIaMu
TabMUIBl MOXXHO BOCIIOJIb30BaThCsl METOAAMM HMHTEPHOJSAIMM. 3ajada WHTEPIONSALUU YacTo
dopmymupyercs Tak: mycth Gynkims y=f(x) mseectma B N-+1 touke (x4 o), (x, ),
(x,.v,), me y,=f(x,), a 3sHauenns X, npuHamnexar uuTepBaly |a,b] U yIOBIETBOPSIOT
YCIIOBUSIM:

as<x,<x,<..<xy<b.

TpebyeTcst BHIUMCAUTH 3HadeHHe QyHkuuM S (x) Ha uHTepBane |[a,b] B mpomexyTkax
MEXTy TOUKaMHU TaOYIISIIH.

Eciy 3ajaHHbIC TOUKH (X;, V;) M3BECTHBI C BBICOKOI CTENEHBIO TOYHOCTH, TO MOXKHO
IOCTPOUTh UHTEPIONALMOHHBIM momuHoM P(x), koTopeli mpoxogur uepe3 Hux. Korma
BLIYMCIIAETCS 3HAYEHME MHTEpIONALMOHHOrO momuHomMa P(x) B Touke X E[xoyx v, TO
npubnmxenue P(x) HaswbBaeTCs 3Havenuem uHmepnonsyuiL.

CyIecTByeT MHOTO CIIOCOOOB TOCTPOEHHsS MHTEPIHOJIAIMOHHOrO TonuHoMa P (x).
PaccMoTpuM HHTEPHOJIALHOHHBIN OJIMHOM Jlarpan:ka.

Opanny3ckuii Mmatematuk JKozegh Jhyu Jlaepanoc (1736 — 1813) npennoxui UCIOIb30BaTh
JNA  HAXOXKAEHHS MHTEpPNONALMOHHOrO mnoiamHoma P(x) cmenyrommii mertox. IlonmHoM,
npoxosammii yepe3 N +1 Touky (xo,yo) s (xl,yl) Y e (x,,v,) , CTENeHu He Oojblieli, yeM N
MOJKET OBITh 3alKCaH B BUJIE:

PN(X>ZI; ykLN,k(x)r

rne Ly (x) — xoadpdurments nommHoMa Jlarpaska, OCHOBAaHHOTO Ha 3THX y3laX. BeIpakeHus
s koddduuuentor Ly ,(X) Moryr GuITh 3amucaHs B BHE:

(x_xo)---(x_xk—1)(x_xk+1)~-'(x_xzv) =0, j#k

(3= x0) - (0= x4y ) (= Xy ). (3 —x ) H (xk—x/)

LN,k(x):

Jlas kaxgoro (uKcHpoBaHHOTO Kk  KOd(bduimeHTs momuHoMa Jlarpamka Ly (x)
00J1a1ar0T CBOMCTBAMU:

Ly.(x)=1  xorma j=k,
Ly (x)=0  xorma j#k.

[Ipumep opranu3anny NporpaMMbl IPUBEIEH HUXKE:

I File Task10mod1.f90
module DataTable

real(kind=8), allocatable, private :: dataPoints(:,:)
integer(kind=4), private :: num

I dataPoints(1,i) - x coordinate of point i

I dataPoints(2,i) - y coordinate of point i

public constructDataTable
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private isFileExists, makeDataTable
contains
subroutine finalize()
implicit none
integer(kind=4) :: error
deallocate(dataPoints, stat=error)
if (error /= 0) stop 'Deallocation memory ERROR'
num = 0

end subroutine finalize

function isFileExists(fileName)
implicit none

character(len=%*), intent(in) :: fileName
logical(kind=4) :: isFileExists

inquire(file=trim(fileName), exist=isFileExists)
end function isFileExists

subroutine constructDataTable(fileName)
implicit none
character(len=%*), intent(in) :: fileName

character(len=len(fileName)+5) :: newFileName

if (.not. isFileExists(trim(fileName))) then
call makeDataTable(fileName)
end if

call changeFileName(fileName, newFileName)
if (.not. isFileExists(trim(newFileName))) then

call makeDerFile(fileName, newFileName)
end if
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call readDataTable(newFileName)

end subroutine constructDataTable

subroutine readDataTable(fileName)
implicit none

character(len=%*), intent(in) :: fileName
integer(kind=4) :: error, i
character(len=1) :: str

real(kind=8) :: x, y

num = numDataLines(trim(fileName))
allocate(dataPoints(1:2,1:num), stat=error)
if (error /= 0) stop 'Allocation memory ERROR'

open(25, file=trim(fileName), status='old', iostat=error)
if (error /= 0) then

print 'Error while opening ' // trim(fileName)

stop 'readDataTable: Program Termination'
end if

read(25,*) str
i=0
do
i=i+1
Iread(25,*,iostat=error) dataPoints(1,i), dataPoints(2,i)
lif (error < 0) exit
read(25,*,iostat=error) x, y
if (error == 0) then
dataPoints(1,i) = x; dataPoints(2,i) =y
else
exit
end if
end do

close(25)

end subroutine readDataTable

function numDataLines(fileName)

implicit none
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integer(kind=4) :: numDatalLines
character(len=%*), intent(in) :: fileName

integer(kind=4) :: error, num
character(len=1) :: str
real(kind=8) :: x

open(21, file=trim(fileName), status='old', iostat=error)
if (error /= 0) then

print *, 'Error while opening ' // trim(fileName)

stop 'numDatalines: Program Termination'
end if

read(21,*) str

num = 0

do
read(21,*,iostat=error) x
if (error /= 0) exit
num = num + 1

end do

close(21)

numDatalLines = num

end function numDatalLines

subroutine makeDataTable(fileName)

implicit none
character(len=%*), intent(in) :: fileName
real(kind=8) :: xStart, xStop, xStep

call getData()
call createFileTable()

contains

function tblFunc(x)

real(kind=8) :: tblFunc
real(kind=8), intent(in) :: x



tblIFunc = exp(-x)*sin(x)
end function tblFunc
subroutine getData()

print *, 'Type initial data'
print '(3x,a,$)’, 'start: '
read *, xStart

print '(3x,a,$)', 'stop : '
read *, xStop

print '(3x,a,$)’, 'step : '
read *, xStep

end subroutine getData
subroutine createFileTable()

integer(kind=4) :: error
real(kind=8) :: x

open(21, file=trim(fileName), iostat=error)
if (error /= 0) then
print *, 'Error while opening ' // trim(fileName)
stop 'createFileTable: Program Termination'
end if

write(21,'(7x,a1,14x,a4)"), 'x', 'f(x)'

x = xStart

do while(x <= xStop + 0.1d0*xStep)
Iwrite(21,*) sngl(x), sngl(tblFunc(x))
write(21,'(es14.6,2x,es14.6)') sngl(x), sngl(tbIFunc(x))
X = X + XStep

end do

close(21)

end subroutine createFileTable

end subroutine makeDataTable

function isInRange(testX)
implicit none

logical(kind=4) :: isInRange
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real(kind=8), intent(in) :: testX

isinRange = (testX >= minval(dataPoints(1,:))) .and. &
(testX <= maxval(dataPoints(1,:)))

end function isInRange

function getPosition(testX)
implicit none

integer(kind=4) :: getPosition
real(kind=8), intent(in) :: testX

integer(kind=4) :: i
logical(kind=4) :: found

i=1
do while (i < num)
if ((testX >= dataPoints(1,i)) .and. (testX < dataPoints(1,i+1))) then
found = .true.
exit
end if
i=i+1
end do
if ((.not. found) .and. testX == dataPoints(1,num)) then
found = .true.
i = num
end if

if (found) then
getPosition =i
else
getPosition = -1
end if

end function getPosition

function startNumber(testX, ptNum)
implicit none
integer(kind=4) :: startNumber

real(kind=8), intent(in) :: testX
integer(kind=4), intent(in) :: ptNum



integer(kind=4) :: findNum

if (isinRange(testX)) then
findNum = getPosition(testX)
if (findNum < 1+ptNum/2) then
startNumber = 1
else if (findNum > (num - ptNum + 2*(ptNum/2))) then
startNumber = num - ptNum
else
startNumber = findNum - ptNum/2
end if
else
print '(3x,f4.2,a,f6.2,a,f6.2,a)’, testX, "is notin [', &
minval(dataPoints(1,:)), ', ', maxval(dataPoints(1,:)), ']’
stop 'Program Terminated'
end if

end function startNumber

function lagrinterp(testX, ptNum)
implicit none
real(kind=8) :: lagrinterp

real(kind=8), intent(in) :: testX
integer(kind=4), intent(in) :: ptNum

integer(kind=4) :: j, k, start
real(kind=8) :: numer, denom

start = startNumber(testX, ptNum)

lagrInterp = 0.0d0
do k = start, start + ptNum
numer = 1.0d0
denom = 1.0d0
do j = start, start + ptNum
if (k /=j) then
numer = numer * (testX - dataPoints(1,j))
denom = denom * (dataPoints(1,k) - dataPoints(1,j))
end if
end do
lagrinterp = lagrinterp + dataPoints(2,k)*numer/denom
end do
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end function lagrinterp

subroutine makeDerFile(fileNameRead, fileNameWrite)
implicit none
character(len=%*), intent(in) :: fileNameRead, fileNameWrite

integer(kind=4) :: num, i, error
real(kind=8) :: x1, f1, x2, f2, x3, f3
character(len=1) :: str

num = numDataLines(trim(fileNameRead))

open(21, file=trim(fileNameRead), status='old', iostat=error)
if (error /= 0) then
print *, 'Error while opening ' // fileNameRead
stop 'makeDerFile: Program Termination'
end if
open(22, file=trim(fileNameWrite), iostat=error)
if (error /= 0) then
print *, 'Error while opening ' // fileNameWrite
stop 'makeDerFile: Program Termination'
end if

read(21,*) str
write(22,'(7x,al,13x,a5)"), 'x', "f'(x)"

read(21,*) x1, f1
read(21,*) x2, f2
write(22,*) sngl(x1), sngl((f2 - f1)/(x2 - x1))
doi= 3, num
read(21,*,iostat=error) x3, f3
if(error /= 0) stop 'Error while reading the file'
write(22,*) sngl(x2), sngl((f3 - f1)/2.0d0/(x2 - x1))
x1 =x2; fl =f2
x2 = x3; f2 =13
end do
write(22,*) sngl(x3), sngl((f2 - f1)/(x2 - x1))

close(21); close(22)

end subroutine makeDerFile



subroutine changeFileName(fileName, newFileName)
implicit none

character(len=%*), intent(in) :: fileName
character(len=%*), intent(out) :: newFileName

integer(kind=4) :: posLastPoint
posLastPoint = index(fileName, '.", .true.)

if (posLastPoint == 0) then
newFileName = trim(fileName) // 'Deriv'
else
newFileName= fileName(1:posLastPoint-1) // &
'Deriv' // fileName(posLastPoint:len_trim(fileName))
end if

end subroutine changeFileName
end module DataTable
I File Task10.f90
program Task10

use DataTable

implicit none

character(len=20) :: fileName
real(kind=8) :: x

print *, 'Type Name of File: '
print '(3x,a,$)', '-> '

read '(a)’, fileName

call constructDataTable(trim(fileName))
X = 3.766d0

Ix = 1.5d0

print *, lagrinterp(x, 3)

print *, analytDeriv(x)

call finalize()
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contains

function analytDeriv(x)

real(kind=8) :: analytDeriv
real(kind=8), intent(in) :: x

analytDeriv = (cos(x) - sin(x))*exp(-x)
end function analytDeriv

end program Task10
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