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Bonpocs! aj1s1 HOATOTOBKU K 3aYETY 4

1. B yem 3akntoyaeTca metoa nowlaroBon aetanusaumumn?

2. Yto Takoe nognporpamma? [Ons 4yero OHa HyxHa? Kakue
npenmMyLlecTsa oHa gaeTt?

3. Uto Takoe npouenypa? Kak oHa odopmnserca? Kak ocyLlecTBnawT
BbI30B npoueayp?

4. Yto Takoe d@yHKkuna? Kak oHa odopmnserca? Kak BbI3biBalOT
dyHKUMIO?

5. Kakme ObliBatoT napametpbl? Moxetr nn 6biTb noanporpamma 6e3
napameTpoB?

6. Kak odopmnsaoT (HasbiBaloT) nNapamMeTpbl Ons rnepegadn MCXOoOHbIX
OaHHbIX U NonyvYeHnsa pesynsrara?

/. B yem cocTounT rmaBHoe oTnunyme pyHKumn n npouenyp? Kak BbldbpaTtb
Kakow BMA4 nognporpamMmbl B aHHOM cryvae npeanoyvTuTenbHemn?

8. UTo Takoe nokanbHble 1 rnodbarbHble NepPeMEHHbLIE?



MeTo momnaroBou
JeTaan3aluun

QDD EKTUBHBIM MEeTO40M NOCTPOEHUA  anropuTMoB
SBNSETCA MEeTOo4 noLlaroBou aetanun3auum (nocnegoBaTerbHOro
noctpoeHust). Npn aTtom crnoxHas 3agadva pasdbuBaeTca Ha psa
boriee npocTtbix 3agad. Ons kaxgon noasagadn COCTaBsSIETCHA
CBOW, C TOYKM 3PEHUS  peLleHNda  OCHOBHOW  3adaudu

ecrioMo2amersibHbIlU aj1I20DUMM. A |
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MeToa moIiraroBom aeTajau3aliu
o

OTN nodsagaynm MOryT, B CBOKW ouvepedb, noTpedboBaTb
pa3bneHnst Ha ewle boriee npocTble 3agayuun U T.4. B pesynsraTte
HEKOTOpble ecrnoMo2amesibHbIe anropuTtMbl MOrFyT CTaTb
OCHOBHbIMU MO OTHOLLUEHMUIO K BCOMOraTernbHbIX 6onee HU3Koro
ypoBHA. [lpouecc nowlaroBon Aetanu3auum 3akaH4yMBaeTcd,
Korga 3agayvn ovepenHoro YpoBHST OKaXyTCsl COBCEM MPOCTbIMU.
MeTton nowaroBon getanusaunn yHumsepcaneH. OH NpUMeHnm
Onst pewenns 3agad U3 pasHbix obnacten XusHu.

_______________
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IloamporpaMmel o

Mpu 3anucu nporpaMmmbl  ANS  KOMMblOTEPA  BCNOMOraTeribHble
anropuTMbl  0BbIMHO  OPOPMIIAIOT  Kak noanporpammbl.  [paBuna
oOpalleHnss K HAM N BO3BpaTa B OCHOBHYIO Mporpammy onpenensoTcs

KOHKPETHbIM A3bIKOM NMPOrpamMMmnpoBaHUS.

Iloonpocpamma - ’mo nociedosamenrbHOCHb ONEPAmMopos,
Komopvle 0npeoeneHvl U 3aNUCAHbL MOALKO 6 O00HOM Mecme
npoZpammol, OOHAKO UX MOMNCHO 6bl36AMb O/ GbINOJHEHUA U3
OOHOIUL UIU HECKOIbKUX MOYEK NPOZPAMMBL.

[MognporpamMmbl  OOWEro HasHa4YeHUs MOryT oObeauHATbCA B
bnbnuotekn nognporpamm, a nHorga obpasoBbiBaTb HAGOP cTaHOAPTHbLIX
doyHKUKN.

MeTtogq nowaroBou AetanuMs3auum nytemMm pasdueHust 3agadm  Ha
nog3agayMm nexut B OCHOBeE TaK HasbiBAaeMOro  CTPYKTYPHOrO
nporpaMmmmnpoBaHus.



[IpeumyniecTBa UCHOJIb30BAHUS
IIOAIIPOrPaMM 7\

|

KoHuenuus npoueaypbl NO3BOMSET BblAENUTb Nogsagaqvy
KaK sIBHYIO noanporpamMmy, Aenaet CTPYKTypy 3adadun 6osiee
MOHSAMHOU W [OaeT BO3MOXHOCTb BEeCTU pa3paboTky
OOHOBPEMEHHO KoJ1sIekmuey rnporpaMmmMmncTos.

[Tognporpamma sIBNSIETCA OOHMM K3 doyHOAMEHTanNbHbIX
MHCTPYMEHTOB, OKa3blBalOLLUX BIIUSIHUE HA CMUJIb, KA4€Ccmeo
U Hade)XHocmb pa3pabomku NporpaMmMHbIX CPeaCTB.

icnonb3oBaHMe nognporpamMm MpuBOAUT K YITYYLLEHUIO
‘YuTaemMoCcTn” nMporpamMmbl: Kak NpaBurio, B KOPOTKUX Onokax
pas3bupartbecs nerde, Yem B ANUHHLIX. [1py pasgeneHnn atanos
pa3paboTkm Ha nognporpamMmbl nporpammy 0OyaoeTr rnerye
nepedasambp OPYroMy YeroBEKY U Jiea4ye ee rnposepums.



Opranmuzanusa nognporpamm B Ilackaie

B lNackane cywecTtByeT ABa Buaa nognporpamm — @oyHKyuuU
u npouedypbl. Yepes nmsi yHKLMKM BO3BpaLLAETCA 3Ha4YeHne
onpeaerneHHoro Tuna, No3ToMy obpalleHme K HeEW pasmMeLlaroT
B BblpaXeHun. B otnnymm ot pyHKUUKN, C UMEHEM NpoLueayps.l
HEe CBA3aHO BO3BpalleHWe 3Ha4YeHusd, MNo3TOMY BbI30B
npoueaypbl npeacrasnseTr cobon oneparop.



lMpouedypsbi -

lMpouyedypa — 310 cneuunanbHbiM 06pa3om odopMIieHHas
nocnenoBaTenbHOCTL ONepaTopoB, KOTOPOU NPUCBOEHO UMSL.
[lpouenypa XpaHUTCA B pasgene onucaHum nporpamMmmbl,
nporpaMmma No OTHOLUEHMIO K HEWN BbICTYMNaET KaK BHELUHSAA.
[Tfpoueaypa MOXET ObiTb Bbl3BaHa [O719 BbINONMHEHUS B
MCNOSTHUTENBHOW YacTu NporpamMmmbl U3 fOOLIX €e TO4YeEK Mo
NMEHMN.



Onucanue Ipoueaypsl

OnucaHne npouenypbl BbIMAAUT Kak nporpaMmma, Ho
BMECTO 3arofnioBka mnporpamMmmbl YynotTpebnaercss 3aronoBOK
npouenypbl. CTpyKTypa npouenypbl KONUPYeT CTPYKTYPY
nporpaMmmbl B LENOM, 3a WCKMKOYEHUEM 3aBepLialoLLen
npouenypy TOYKM C 3andToM BMeCTO TOYKUM nocne
nocnegHero End nporpammbl. [lopagok  cnenoBaHUs
pasgenoB OnMcaHuUU NOAYUMHAETCA TeM Xe MnpaBuiam, no
KOTOPbIM CTPOUTCS BCA NporpamMmma.

3aroJioBOK MPOeAypbI;
Paznen omucanui
Begin

omnepaTopsbl;
end;



OOy BUA ONHMCAHUS OPOLECTYPHI

Ilosacnenue:  XBajpaTHblIE  CKOOKM B OINMCAHUM  IIOKa3bIBAIOT
HE003aTeIbHOCTh ATOM YaCTU Olleparopa.

Procedure <Umsa_IIpouenypnr>[( Mapamerp3nauenne? : Tun3uauenne; . ..
Var napamerpllepemennan?2 :Tunllepemennasn2;... )| ;

Dopmanpnvle napamempol

[Label <Metku Hcnonb3zyembie B [Ipouenype>|
[Const <KoncrtanTtel HMcnons3dyembie B IIpouenype>]
[Type <Tumnsl_HMcnons3dyemsie B Ilpouemype> | Aexnapamusnaz
[Var <Ilepemennsie Wcnonp3zyemsie B Ilpomemype>]| [ uacme
[<OnucaHue BIOKEHHBIX TPOLEAYP U (WIH) QYHKIUI>] | 1pouedypo
[Procedure... ]
[Function...|]

Begin

< OnepaTopbl > WsuonnumenvHas 4acmo npoyeoypol

End;



Bbi3oe npouedypsbi

[lpouengypa MOXeT OblTb aKTuBMpoBaHa (Bbi3BaHa) B
NUCMOSTHUTENBbHOW YacTW nporpamMmmbl No ee MMeHu. [lpu
BbI30Be npoueaypa dyoet coaepkatb CrMCOK NapamMeTpos,
eCcnu OH NPUCYTCTBOBAas NpPW onNucaHUK 3TON npoueaypbl B
pasgene onucaHuin. Tunbl NCNOMbL3YEMbIX NapamMeTpoB Mpu
BbI30Be npoueanypbl He yKka3blBaloTCA.

<Ums_IIpouenypur> [ ( < Cnucok_Ilapamerpos >) ] ;



Hampumep, -

|
HEOOXOAMMO Hamucarh MPOLEAYPY BBIYHCICHUS KOPHEW KBaJAPAaTHOTO YpaBHEHMS

ax> + bx + ¢ = 0. 3aro0BoK 3TOi NMpoLEAypsI OyAET BEINIAAETD CIETYIOMUM 00pa3oM:
Procedure Korni \(A,B,C :Real;Var xl1,x2: Real);

DopmanbHble' napamempbl

rine A, B u C — ko3 QuiueHThl KBaJIpaTHOTO ypaBHEHUsI, X/ U x2 — KOPHHU 3TOTO
YPaBHECHUSL.

PaznuyaroT mapamerpbi-3Ha4€HUS (OHU UCIOJB3YIOTCS IS IEPEAYU B MTOAIIPOrpaMMy
VCXOJIHBIX JAHHBIX) U IAPaAMETPBI-IIEPEMEHHBIC (TTPOLIEAYPA MOXKET MOJIY4aTh 3HAYECHHUS
OT BBI3BIBAIOIIECH MPOTPaMMBbl, a TAKXKE BO3BpalllaTh B MPOTrpaMMy HOBBIE 3HAYCHUS).
IIepen mapameTpaMu — NIEPEMEHHBIMHA CTAaBAT CII0BO VAR.

Br130B niponienypsl OCyIIECTBISIETCA IO €€ UMEHM.

Korni ( Al, Bl1l, Cl, x1, x2 );

Daxkmuueckue napamempul (U apZymMeHmbl)

IlapameTpel Tpu BBI30BE OTHEIAIOTCA JAPYr OT Jpyra 3alsiThIMH, a BECh CIIHCOK
3aKJIFOYAeTCsl B CKOOKH. APryMEHTHI MOJNPOrpaMMBbl JIOJKHBI COOTBETCTBOBATH
(opMaJIbHBIM MMapaMeTpaM IO KOJUYECTBY, OPSAJKY CICAOBAHUS U TUIIAM.



3agada «J[Be H1OIKHU»

Jlse momopHble 100KU PABHOMEPHO O0B8USANUCL NO peKe 8 HANPAGIeHUlU K 03epy, 8
Komopoe pexa enaoaem. llopasuasuiuce, OHU HAYAIU OBUSAMBCS PABHOYCKOPEHHO.
Kaxas uz no0ox panvute dotioem 0o ozepa?

[ToCTpoeHne MatemMaTu4eckon Mmoaenu

JNNlookn byoem cumntatb TOUKaAMMU, PEKY N OBUXKEHME NOAOK — NPAMOSTMHENHbLIMMN.
cxogHbIMU OaHHLIMU ABRAKOTCA HadaribHble CKOPOCTU NoAoK (0603HaYNM nX
V1 n V2), yckopenuna nopok (A1 mn A2), pacctosaHne p[o osepa (S).
PesynsraTtom s1BNSieTCA coobLueHne, Kakaa nogka paHblue JoWaeT OO0 o3epa
UK YTO NOAKM NpuayT OAHOBPEMEHHO. Bpemsi HaxoauTcs U3 KBagpaTHOro
YpaBHEHUSA

vt+at?/2=S
[nsa pelueHns aToro ypaBHeEHUsS COCTaBUM BCroOMoraTerbHbI anropuTmMm.
[TOCKONbKY CKOPOCTU N YCKOPEHUSA NONOXNTENBLHbI, NOAKN 00A3aTeNbHO
OonnbIBYT A0 03epa (KBagpaTHOE ypaBHEHNE MMEET ABa KOPHSA, N0 TEOpeME
Bueta - ognH 13 HUX oTpuuUaTenbHbIN, OPYron MOSTIOXUTENbHbIU, U3
coobpaxxeHnin dn3n4ecKoro cmbicria BblbepemM B KadecTBe t NonoXuTenbHbIN
KOpeHb).CM. Briok - cxemy anroputma.



biok=cxema k 3agade 0 ABYX JOAKaX

BRoK - CXera 0CHOBHOM0 3NropuTia BRoK-CXera BCNOKOT AT 2NIbHOr0 aNropT pa
"PelLeHe KBa,PaTHOr0 YPaBHEHMA™
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IIporpamma k 3amade «/IBe noaxku»

program lodki;
var v2,v1,t2,t1,s,a2,a1,d,z1,z2:real;
procedure korni(a,b,c:real;var x,y:real);
begin
d:=b*b-4*a*c;
if d>=0 then
begin
d:=sqrt(d);
X:=(-b-d)/(2%a);
y:=(-b+d)/(2%a);
end
else writeln('HeTt kopHen');
end;

begin {Ha4yano}

write('BeBeante paccrtosiHue oo osepa ');
readin(s);

write('BBeanTte ckopocTb nepBomn u
BTOPOW 1104KN ');

readin(v1,v2);

A

write('BBeguTte yCKopeHue rnepsomn u
BTOPOW Nnoaku ');
readln(a1,a2);
korni(a1/2,v1,-s,11,12);
if t1<0 then t1:=t2;
korni(a2/2,v2,-s,z1,z2);
if z1<0 then z1:=z2;
if z1<t1 then writeln('Jlogka 2 npuwna
paHbLue')

else if t1<z1 then writeln('Jloaka 1
npuvLUia paHbLue')

else writeln('O6e noaku

NPULLITN OQHOBPEMEHHO');
readin;
end.

BrimoasuTh




3amaHus

A

1. Hannwnte nporpamMmy rnoucka HauMeHbLUEro 3Ha4YeHus Kn3
Tpex 3adaHHbIX BenWYMH, ucnonb3yss He 0bonee ABYX
CpaBHEHUWN, TMEPECTaHOBKY 3HadYeHMWn odgopmMnTb B Buae
npouenypbl SWAP(X,Y)

2. Hanuwmnte nporpamMmy, B KOTOPOW  BbIYUCIAIOTCH
NO3NeMeHTHble CyMMbl OgHOMeEpPHbIX MaccuBoB A+B, B+C,
A+C, A+B+C. 3OnemeHTbl Bcex MacCMBOB LUENOro Tuna.
Pa3mMepHOCTb BCeX MaCCVBOB oguHaKoBa. Beopa,
CyMMUpOBaHME U BbIBOO MaccmBa odopmumTe B BuUAOE

npoueayp.

3. Hanuwmnte nporpammy COPTUPOBKM MaccuBa MeETOOO0M
«Ny3blpbKa», ncrnonb3ynte B Heu npouenypy SWAP.



3amaHus

4. CocCTaBuUTh NOPOrpaMMy CPaBHEHUS 3HAYCHUHA MHWHUMAaJIbHBIX
3JIEMEHTOB JBYX OIHOMEPHBIX [EJIOYMCICHHBIX MACCUBOB PAa3HbIX
pasMepoB. B mporpaMmy  BKIOYUTH MPOLEAYPHI  3aAMOJHEHMS,
pacreyarku, IOMCKa MUHUMAJIbHBIX 3JIEMEHTOB. Texer

HPOrPaMMBI

5. OrcoptupoBarh II0 BO3PACTAHHUID OJHOMEPHBIM MAaCCHB IEJbIX
3HAQYCHUH METOJIOM IIOCJE€A0BaTEIbHBIX MMHHUMYMOB. lcnoab30Barh
OpoLEaAyphl 3allOJIHEHHS, pacledyaTku, IIOMCKa MHWHHUMAJILHOIO |
MePECTAHOBKH.

Tekcr
HIPOrpaMMbl



PyHKUUU

@Dyukyua - 3TO TOANPOrpaMMma, OMPEACNAIoNas CAUHCTBECHHOE
[I€J10€, CUMBOJIBHOE, JIOTUYECKOE, BEIIECTBEHHOE, CTPOKOBOE HIIM
CCBIJIOYHOE 3HAQUYECHUE, SBIISIONICECS  PE3YJbTaTOM  padOThI

(PYHKIIUH.



OnucaHue pyHKUUU

Bce ckaszaHHOe paHee O npoueaypax cnpaseanueo U Angd
dyHKunn. BmecTte ¢ TeM nmeetcs psag otnmumn. OgHoO N3 HMX
YUCTO BHELUHee: 3aroyioBOK Ha4YNHaEeTCS C
3ape3epBupoBaHHOro criosa Function.

Function <Umsa @yHkuum>[(< Cnucox_Ilapam>)]|:<Tun_Pe3yabrara>;

Kak n y npouenypbl, CNIMCOK NapamMeTpoB PYHKLUNN MOXET
ObITb MYCTbIM, B 3TOM Clly4ae OTCYTCTBYIOT U CaMu CKOOKM.

CopgepxaTenbHasi 4acTb (YHKUMW, KaK W Yy npoueaypsl,
npeacrtaensgeTr cobonm Onok, KOTOPbIN COOEPXUT pasnern
OnncaHuim n UCMOSTHUTESbHYIO YacCTb.



Oco0eHHOCTH (DYHKIIMHU

1. B 3aronoBke YHKUMN SI8HO YyKasblBaeTcAa TUM pesyrnbrara,
BbIYMUCNEHHONO C MNOMOLbID 3TOU doyHKUMK. Bbi30B yHKUUK
MCMONb3yeTCA B BblpaXeHUdaXx, cnegoBaTeNibHO, Npu aHanmae
BblpaXeHna oba3aTenbHO 3HaTb TUMN pesynbraTa, BbIYUCIISEMOro
doyHKLUMEN.

2. B Tene dyHkumn obas3atenbHO [OOMKEH MPUCYTCTBOBATb
ornepaTtop npuceBamBaHWUsA, 8 JieeoU 4Yacmu KOTOPOro CTOUT
ngeHtudukatop  atonm  QyHKkumnu.  Takoe  npucBamBaHue
‘BO3BpallaeT’ pesynbrar QyHkumn. Ecnu  Takom onepartop
OTCYTCTBYET, TO 3HadeHue, BbluUCNAeMoe dyHKUMEN, He
onpeneneHo, 4To nNpMBOAUT K aBapuUUHOMY 3aBEPLUEHUIO
nporpamMmeil.

3. Ecnu nmsa dpyHkumn nosiBnsieTca rae-nmbdo B BblpaXeHNN BHYTPU
camon PyHKUMKU, TO pedb naeT ob ee peKypcu8HOM BbINOJTHEHUN.



IIpumep

{Onucanre QyHKIUA BbIOOPA OOBIIETO U3 JIBYX ApTYMEHTOB.

Function MAX (A,B:real): real;

Begin
If A> B then MAX:= A
Else MAX:=B

End:



3amaya. CpaBHUTb 3HAYEHNSA MUHUMATTbHbIX
3NEeMEHTOB [BYX MacCMBOB pPa3HbIX pa3mMepoB

program poisk_min_v_dvux_massivax,;

uses crt;

const n=255;

type massiv=array [1..n] of integer;

var a,b:massiv;na,nb:byte;
mina,minb:integer;

procedure zap(var x:massiv;k:byte);

procedure print(var x:massiv;k:byte);

function min(var x:massiv;k:byte).integer;
var i:byte; m:integer;
begin

m:=x[1];

fori:=2to k do

if X[i]<m then m:=x]i];

min:=m;

end:;

begin
clrscr; randomize;
write('Kon-Bo an-toB B maccuee A: '),
readin(na);
write('Kon-Bo an-tos B maccuee B: ');
readin(nb);
zap(a,na); zap(b,nb);
writeln('Massiv A:');
print(a,na);
writeln('Massiv B:');
print(b,nb);
if min(a,na)<min(b,nb) then
writeln(' HaumeHbLunn B maccuse A')
else if min(b,nb)<min(a,na) then
writeln(' HaumeHbLinin B maccuee B')
else writeln(MwuHMManbHbIE paBHbI');
readin;
end.



3agada. CpaBHUTb 3HAYEHUS MUHMMATbHbIX
9JIEMEHTOB [BYX MAacCUBOB pPa3HbIX pa3MepoB.
ichonb3yem yHKLUIO

A
program poisk_min_v_dvux_massivax,; :
uses crt; begin
const n=255; clrscr; randomize;
type massiv=array [1..n] of integer; write(’Kon-Bo an-toB B maccuse A:');
var a,b:massiv;na,nb:byte; readin(na);

mina,minb:integer; write('Kon-Bo an-tos B maccuee B: ');
procedure zap(var x:massiv;k:byte); readin(nb);
zap(a,na); zap(b,nb);
procedure print(var x:massiv;k:byte); writeln('Massiv A:');
print(a,na);
function min(var x:massiv;k:byte).integer; | writeln('Massiv B:'");
var i:.byte; m:integer; print(b,nb); mina:=min(a,na);minb:= min(b,nb);
begin if mina<minb then
m:=x[1]; writeIn(‘HanmeHbLwinn B maccuse A')
for i:=2 to k do else if minb<mina then
if X[i]<m then m:=x]i]; writeln(* HanmeHbLuM B MaccuBe B')
min:=m; else writeln(MwuHMManbHbIE paBHbI');
end:; readin;
end.




JIlokanbHble U rnobanbHbIE nepemMeHHbIEe

A

Ecnn nepemeHHble onucaHbl B TeKCTe QYHKUUM UK
npouenypsl, TO UX Ha3blBaOT JIOKaJIbHLIMU NMepPeMeHHbIMU, T. K.
OHM AOOCTYMHbI TONIbKO BHYTPW 3TOWM nognporpammel. [Ong
OCHOBHOW NporpamMmbl OHU HE CYLLIECTBYIOT.

[lepemMeHHble WNU KOHCTaHTbl, OnpeaernieHHble B pasnene
onnucaHWMM OCHOBHOW nMporpamMmbl rMepeq onucaHnem Opyrux
nognporpaMmMm AOCTYMHblI BCEM MPOrpaMMHbIM  eauHuuamMm U
ABNAOTCA 2/106a71bHLIMU.

JTiobon nognporpamme OOCTYMNHbI rnobarnbHble NepPeEMEHHbIE,
3a UCKIMIYEHNEM TEX, C YbMMU UMEHaMN cOBNagatoT MMEHa ee
napamMeTpoB UK JNIOKarbHbIX NEPEMEHHbIX



Pekypcus

Pekypcusi — 310 cnocob opraHu3aumm BbIYUCIUTESBHOIO
npouecca, rnpu KOTopom npoueaypa nnu PyHKUMa B npouecce
BbIMOSTHEHUA BXOASILLMX B €€ COCTaB oneparopoB obpallaeTcs
cama K cebe. 3TO BO3MOXHO, T.K. MPU KaXXaom obpalueHnn noa
napamMeTpbl 7 noKaribHble nepemMeHHbIe namMsaTb
pesepBupyeTcss B cneuumanbHou obnactu, HasbiBaeMOoW
CTEKOM.

BaXXHbIM  MOMEHTOM  NpPW  HanNUCaHUMU  PEKYPCUBHbIX
noanporpamMmm SABNSIETCS opraHusauus BbIXoAa n3
noanporpaMmmel, T.e B nognporpaMmme OOSMKHO ObITb yCrnoBue
BbIMOSIHEHME KOTOPOro He rnosnevyeT 3a cobon HOBOro BbI30Ba
PEKYPCMBHON (PYHKLUM UK NpoLeaypbl.



Pekypcus

PekypcuBHble nognporpamMmmbl UMeEKT ogHy U3 qOopM:
NPAMYIO PEKYPCUIO N KOCBEHHYIO pekypcuto. B nepsom cnyyae
noanporpammbl cama cebsi BbI3bIBAET, BO BTOPOM — BbI30B
NpoucXoanT Yepe3 BbI3OB OpYyrov noanporpamMmbl, KoTopas
obpaulaetcs K Bbi3biBatoLwen noanporpamme. (Mpumep. Ecnu
A, B — nognporpammbl , TO CXeMa KOCBEHHOW PEKYPCUN MOXKET
6bITb Takon A [ B [0 A).



Pekypcus

B cny4yae KOCBEHHOW pekypcun BO3HUKAET npobriema: Kak u
roe onucblBaTb Bbi3blBalowwum moaynb. Mo npasunam A3blka
[Tackanb kaxgasa nognporpaMmma gormkHa ObiTb onncaHa 0o ee
ebi3oea. Ho ecnn A Bbi3biBaeT B, a B Bbi3biBaetr A, TO
nosiydyaetca 3aMKHyTbiM Kpyr. [Onsg nogobHbIX  cuTyauun
NPpUHATO cnegywowee npasuno: OOWMH U3 PEKYPCUBHbIX
MoOAOYyNnen ONUCLIBAETCs  mpedeapumesibHO  Crneayoumnm
obpasom:

PROCEDURE P(cnucok napameTtpoB); FORWARD;

[oe FORWARD - knto4eBoe croBo, KOTOPO€E YKa3blBaET, YTO
TeKCT npouenypbl P nomeweH Huxe. Cnncok napamMeTpoB U
™Mn pesynerata (ana FUNCTION) Bkntoyaetca TOSMbKO B 3TO
npenBapuTeribHoOe onucaHnme W ONycKaeTcd B 3aronoBke
COOTBETCTBYHOLLEN N/m.



3amaHus

1. BbluncneHne goakropmana,;
2. Bbluncnenmne Yucen dmnboHayuu;
3.Boligatb B obpaTHOM nopsagke  umdpbl  LENOro

nornoXxmrternbHoro ymncna N;

4. BblYMUCNNTb NOSMIOXUTENBLHYIO CTEMNEHb YnUCcna X (Ha dom)



PekypCuBHEBIE ITOANPOrPaMMBbl

Program recursi;

uses crt;

var |, m:integer;

function Factorial (n:integer).integer;
{pekypcmnBHasa pyHKUNSA BblYUCIEHNS (haKTopmnana}

begin

if N=0 then

Factorial:= 1 else Factorial:=Factorial(n-1)*N

end;
function

Fib(k:integer):integer;

{pekypcmBHasa pyHKLMS BbIYUCIEHUS K- TO Ynucna PrnboHavum

BO3BpaLllaeT -1, ecnu Yncno He cyuectByeT(k<=0)}

begin

if (k=1) or (k=2) then Fib:=1
else
if k>2 then

end:

Fib:=Fib(k-2)+Fib(k-1)
else
Fib:=-1;

procedure Revers(n:integer);
{BblgaeTt Ha akpaH B obpaTHOM
nopsake undpbl Yncna n}
begin
write (n mod 10);
if (n div 10) <> 0 then
Revers(n div 10)
end:



BbluncneHne gpakrtopumana

function Factorial (n:integer):longint;
{pexypcusnas hynkyus eviuucienus oakmopuana,
begin
If N=0 then
Factorial:= 1 else Factorial:=Factorial(n-1)*N
end,;



OYHKUNA BbIYNCNEHNSA K- IO
yucna PnboHayvuun

function Fib(k:integer):integer;
{pexypcusHas hyHKyUs 8bI4UCTEHUS K- 20 YUCAA,
begin
If (k=1) or (k=2) then Fib:=1
else
Fib:=Fib(k-2)+Fib(k-1)
end;



BbligaeTt Ha aKkpaH B 0bpaTHOM
nopagke umndpbl Ymcna n

procedure Revers(n:integer);
{Bvioaem Ha 3Kpan 8 0OpamHoOM NopsoKe yuppvl Yucia n;}
begin
write (n mod 10);
if (n div 10) <> 0 then
Revers(n div 10)
end;



3agada. CpaBHUTb 3HAYEHUSI MUHUMATbHbIX
9JIEMEHTOB [BYX MAacCUBOB pa3HbIX pa3mMepoB.
ichonb3yem npouenypy

program poisk_min_v_dvux_massivax; begin U
uses crt; clrscr; randomize;
const n=255; write("Kon-Bo an-toB B maccuse A: ');
type massiv=array [1..n] of integer; readin(na);
var a,b:massiv;na,nb:byte; write('Kon-Bo an-toB B Mmaccuee B: ');
mina,minb:integer; readIn(nb);

procedure zap(var x:massiv;k:byte); zap(a,na); zap(b,nb);
writeln('Massiv A:'");
procedure print(var x:massiv;k:byte); print(a,na);
writeln('Massiv B:');
procedure min_v_massive print(b,nb); |
(var x:massiv;var min:integer;k:byte); min_v_massive(a,mina,na);
var i:byte; min_v_massive(b,minb,nb);
begin if mina<minb then writeIn('HanmeHbLwn B

min:=x[1]; maccuse A')

fori:=2 to k do else if minb<mina then writeln('HanmeHbLWwwMI

if x[i]<min then min:=x][i]; B mMaccuse B')
end: else writeln('MuHnmaneHble paBHbl');
readln;
end.




3agada. CopTUpoOBKM MaccuBa.

ichonb3yem npouenypsbl

program sotirovka massiva_min;

uses crt;

const n=255;

type massiv=array [1..n] of integer;

var a:massiv;na,i,nmin:byte;
mina:integer;

procedure zap(var x:massiv;k:byte);

procedure print(var x:massiv;k:byte);

procedure min_v_massive(var
X:massiv;var min:integer;var
n_min:byte;nach,k:byte);
var i:byte;
begin
min:=x[nach];n_min:=nach;
for i:=nach+1 to k do
if Xx[i]<min then begin
min:=x[i];n_min:=i;end;
end;

procedure swap(var X,y:integer); U
var p:integer;
begin
PEXXIEYY =D,
end;
begin
clrscr; randomize;
write('kol-vo elemetov v massive A: ');
readin(na);
zap(a,na);
writeln(‘Massiv A:');
print(a,na);
fori:=1to n-1do
begin
min_v_massive(a,mina,nmin,i,na);
swap(a[i],a[nmin]);
end;
writeln('Otsortirovan massiv A:'); print(a,na);
readin;
end.



