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Mpeaucrosue

B nepsoit yacTu Hamero yye6HOro nocobust 6eIAM PacCMOTPEHBI OCHOBHBIE YIPABASIIOLJUE KOHCTPYK-
yuu sa3bika nporpammupoBalust Typbo Ilackaas, HO He Toabko oHu. OAHOUM U3 yeael 3aHATUIN Gblaa
MMHUMM3AUS KOAMYECTBA MHCTPYKLMI U AOCTMOKEHUE TAKOTO YPOBHS MOHUMaHMsl, 4TObb1 pabora mpo-
rpamMMBbl BOCITPUHMMAAACH IIKOABHUKOM B AMHAMUKe. AAsl TOro 4yTOGBI OTCAEAUTH M3MEHEHME 3HAYEHMIA
MepeMEHHBIX, BHAYaAE€ UCIIOAB30BAAACh “‘PydHas” MPOKPYTKa IPOTPamMMBbl, 2 3aT€EM — CPEACTBA OTAZAYMKA
CUCTEMBI TPOrpaMMUpoBaHus. Takum o6pasom, 3aKAaABIBAACS TIEPBBIN “KMPNUYUK B GYHAAMEHT CTPYK-
TYPHOTO CTUASI MBILLAEHMUS.

Bropas yacTb mocobust 6pina nocBsLjeHa BTOPOMY “KMPIMYMKY  3TOrO QyHAAMEHTa — MEXaHU3MY
UCIIOAB30BaHMS MPOUEAYP U QYHKLMIA, CO3AAHMIO AOTMYECKUX OAOKOB C OAHOM TOYKON BXOA2 M OAHOV
TOYKOV BBIXOAA.

OAHO 13 33434 AQHHOTO 3Tana O6Gy4eHMs SIBASIAACh BBIPAGOTKA CTMASI MBILLA€HUSI, OCHOBAHHOTO HE HA
aHaAM3E U UCTIOAB3OBAHUM OTACABHBIX ONEPayMi, a Ha BOCIPUITUM 6oAee KPYITHBIX EAUHMY, “AOTMYECKUX
6AOKOB”, MOCTPOEHHBIX U Ha YPOBHE YIIPAaBASIOIYUX KOHCTPYKYMIi 3bIKa, U HA YPOBHE CTPYKTYP AaHHbIX.
AoBeaeHHbIN AO aBTOMATH3MA, TAKOWM CTUAb MPEBPALYAETCS B €CTECTBEHHOE CBOMCTBO YMa, KOTOPBIN yKe
MO>KHO Ha3BaTh aHAAMTUYECKUM. MIMEHHO B 3TOM 3aKAIOYAETCSl MPUHLUMI “PasAEAsii U BAACTBY .

TpeTss yacTp yyeOHMKA B OCHOBHOM MNOCBsILJeHa $YHAAMEHTAABHOMY MOHATUIO MHPOPMATUKM — Mac-
cuy. IIpu aTom Bechb MaTepuan SIBASIETCS OYEPEAHBIM BUTKOM B OCBOCHWM M 3AKPENMACHUM LJEAEBBIX
YCTaHOBOK IEPBBIX ABYX yacTeit. Pasymeercsi, 33Aa4HOM OCHOBOWM 3TOW YaCTH SIBASIIOTCSI AATOPUTMBI COPTH-
POBKM U MIOUCKA, MOCKOABKY HUYETO AYYILIETO B MUHPOPMATUKE AASI M3YYEHUS MACCUMBOB ITOKA HE IPUAYMa-
HO U BPSIA AM OYAET NMpPUAYMaHO.

3aHsATHE MO KOMOMHUPOBAHHOMY TUITY AQHHBIX CTOMT HECKOABKO OCO6HIKOM. OHO HECKOABKO BHINAAa-
€T 13 oblyell TemMbl TPETbe 4acTU, HO SBASIETCS HEOOXOAMMBIM AASL PabOTBI C YacTbIO YETBEPTON —
AMHAMMYECKUMM CTPYKTYPaMU AaHHBIX (mocaeAHMM “kuprimunkom” dyHaameHTa).

COAEPXAHWE NMEPBON HYACTMU

3anatue 1. lNepsas nporpamma (Ne 42/2000)

3anaTue 2. LienouncnerHole Tnol aaHHbiX (Ne 43/2000)

3anatue 3. Komanasl pegaktopa ans pabortol ¢ 65nokamu, pabora ¢ okHamm (Ne 44/2000)
3anartue 4. Jlornyeckuii TN AaHHbIX, NOOUTHLIE onepauun Han, uensimu yncnamm (Ne 45/2000)
3anaTue 5. CocTtaBHOM M yCcnoBHbi onepaTopsbl (Ne 46/2000)

3anartue 6. Oneparop For (Ne 47/2000)

3anatue 7. Oneparop umkna While (Ne 48/2000)

3anarue 8. Oneparop Repeat ... Until (Ne 6/2001)

3anaTue 9. BnoxeHHbie uuknbl (Ne 7/2001)

COAEPXAHWE BTOPOWN HYACTMU

3anartue 10. OgHoMepHble MaccuBbl. PaboTa ¢ anemenTamm (Ne 8/2001)
Sanatue 11. MNpouenypbl (Ne 10/2001)

3anatue 12. OyHkuum (Ne 11/2001)

3annatue 13. Pekypcus (Ne 13/2001)

3ansatune 14. CUMBONbHbIA U CTPOKOBLIN TUNbI AaHHLIX (Ne 14/2001)
3anatue 15. BewecTBeHHbI TUN AaHHbIX (Ne 16/2001)

3anaTue 16. TekcTtoBble dainsl (Ne 19/2001)

COOEPXAHWE TPETbEW YACTU*

3anatue 17. Metoabl paboTbl ¢ 3neMeHTamMu OaQHOMEpPHOro Maccuea
3anaTue 18. MHOXECTBEHHbIN TUN NAHHBIX

3anarue 19. Metoasl COPTUPOBKK

3anartue 20. MeToabl 6bICTPOI COPTUPOBKN

SanaTue 21. Nonck paHHbIX

3anartue 22. [isyxmepHble Maccusbl. PaboTta ¢ anemeHTamu
3anatue 23. [IsyxmepHbie MaccuBbl. [loMck n ynanenne cTpok
3anarue 24. 33034 Ha TEXHWUKY paboTbl C AByXMEPHbIMWU MaccuBamm
3anatue 25. KOMOMHNPOBAHHBIA TUN AAHHBLIX (3aNUCK)

* Marepuaanl 3anatuin 21 —25 6yayt onybaukosaHbl B caeayrogem soimycke (Ne 27/2001).
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lMAaH 3aHATUA

o CopeBHOBAHME B HANIMCAHUM KOPOTKUX NMPOrpamMm obpaboTKu 3AeMEHTOB MacCUBa.
® DKCNEepUMEHTaAbHasE paboTa ¢ MPOrpaMmMamy BCTaBKU U YAAACHUSI IACMEHTOB MacCUBa
® BBINOAHEHME CAMOCTOSITEABHOM PabOTHI.

MuHu-3aAaHua

B stux 33AAHUSIX UCTIOAB3YETCST CACAYIOLJEEC ONMUCAHUEC AdHHBIX!

Const MaxN = ..; {MakCcuMallbHO€ KOJMYECTBO 3JIEMEHTOB B MacCHuBe. }
Type MyArray = Array|[l..MaxN] Of Integer;.

OcHoBnHas MPOrpamMma MOXKET UMETh BUA!

Begin
Init (m,X); {BBOO 3JIeMEHTOB MacCCMBa M MHMUMAIM3aALUMSA TJIOOAJIbHBIX MEPEeMEeHHBIX. }
SolveProc (napamempont) ; {Bel30B OCHOBHOM MNpPOUEAyPH PeweHus 3anauu. }
Print (m, X) ; {BeBOn pesynbTaTa.}
ReadLn

End.

Ecan AAST PELLICHUST 3aA 14U HeObXOAMMO UCTIOAB3OBATD (I)yHKL}MlO, TO BO3MO>KHA TaKast OpraHu3ayust Nporpammel:

Begin
Init (m,X); {BBOn 3JeMeHTOB MaccmMBa U MHMLMAIM3AUMUS TIIJO0GAJIbHEIX MEePEeMEeHHBIX. }
WriteLn (SolveFun (napamempot) ) ; {Be30B QyHKUMM, €CJIM €e pPe3yJibTaT BHBOIOUTCH
C nomoukid omHoro onepatopa Writeln.}
ReadLn
End.

1. 3aMEHUTH OTPULJATEABHBIE JAEMEHTBI MACCUBA HA UX MOAYAM.

Procedure NegPos (n: Integer; Var A: MyArray);
Var i: Integer;
Begin
For i := 1 To n Do If A[i] < O Then A[i] := -A[i]
End;

2. TIpubaBUTh K KaSKAOMY IACMEHTY MacCUBAa 4ucAo 25.

Procedure Add25(n: Integer; Var A: MyArray);
Var i: Integer; -
Begin
For 1 := 1 To n Do A[i] := A[i] + 25
End;

3. EcAu 3A€MEHT YeTHbIi, TO NPUOABUTD K HEMY MEPBbIt, €CAU HEYSTHBIN — IOCACAHMI IAeMEHT maccuna. [lepnbii u
MOCACAHUI IACMEHTbl HE U3MEHSITh.

Procedure AddFirstLast (n: Integer; Var A: MyArray):;
Var i: Integer;

Begin
For i := 2 To n-1 Do
If A[i]) mod 2 = 0 Then A[i] := A[i] + A[l] Else A[i] := A[i] + A[n]
End;

4. a) AaHpl ABA OAHOMEPHBIX MACCUBA OAMHAKOBOWM Pa3sMePHOCTH. [ToAyuMTb TPETUI MACCUB TAaKOM >Ke PasMEPHOCTH,
KKADI IAEMEHT KOTOPOTO PABEH CYMME COOTBETCTBYIOLJUX SACMEHTOB AAHHBIX MacCUBOB.

Procedure AddArray(n: Integer; A,B: MyArray; Var C: MyArray);
Var i: Integer;
Begin
For i := 1 To n Do C[i] := A[i] + B[i]
End;
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6) AaHbl ABa LEAOYMCACHHBIX MACCUBA OAMHAKOBOM pa3mepHocTu. [oayunTb TPeTHii maccus TOM >Ke PasMepPHOCTH,
KA>KABII1 SAEMEHT KOTOPOTO PABEH HaUOOABLIEMY M3 COOTBETCTBYIOIJUX SA€MEHTOB AQHHOTO MacCUBa

Procedure AddMaxArray(n: Integer; A,B: MyArray; Var C: MyArray);
Var i: Integer;

Begin
For i := 1 To n Do If A[i] > B[i] Then C[i] := A[i] Else C[i] := B[i]
End; .

5. AaHbl epBbIit 3AeMEHT apUPMETUYECKON TIPOTPECCHUM U PA3HOCTD MEXKAY COCCAHMMU 3nemeHTamu. Chopmuposats
OAHOMEPHbIV MACCUB U3 MEPBbIA 1 IAEMEHTOB apUPMETUYECKOU MTPOrPECCUN.
[lycTs first — nepBbiit 3AemeHT mporpeccuu, a k — pasHocTb. EcAM u3BeCTHO 3HaueHUe 3A€MEHTa ¢ HOMEPOM
i—1, To aneMeHT ¢ HoMepom 1 > 1 BhIYUCAsIETCS TIO MpaBuAy: d,= d,_,+ k, vau a = first + k- (i — 1).

Procedure FormProg (first, k, n: Integer; Var A: MyArray);
Var i: Integer:

Begin

A[l] := first;

For i := 2 To n Do A[i] := A[i-1] + k
End;

AAst TeOMETPUUECKOT MPOrpeccum O4EPEAHOI IAEMEHT BhIYUCASIETCs: O Gopmyae: d, = g, + k, TAe k — 3Hame-
HaTeAb mporpeccun. HaltTu cymmy nepsbix 72 3A¢MEHTOB nporpeccum.

Function FormProgm(first, k, n: Integer): LongInt;
Var i: Integer; sum,t: LongInt; :

Begin
sum := first; t := first;
For i := 2 To n Do Begin t := t * k; Inc(sum,t) End;
FormProgm := sum

End;

6. AaHbl ABa opHOMepHBIX MaccuBa A u B. Haittu ux ckaaspHoe mpousseaenme. CKaaspPHBIM NPOUSBEACHUEM ABYX
MACCUBOB OAMHAKOBOM PA3MEPHOCTH HA3BIBACTCS CYMMA MIPOU3BEACHU COOTBETCTBYIOMMX IaemeHTOB. OHa sammchl-

paetcst B pupae: A[1] - B[1] + A[2] - B[2] + ... + A[n—1] - B[n—1] + A[n] - B[n]

Function Product(n: Integer; A,B: MyArray): LonglInt;
Var i: Integer; s: LongInt;

2]
o
La}
[
i
=
<]
o
=]
(@)
(o}
(/)]

= s + A[i] * B[i]-

End;
7. a) Haiitu 3HayeHue MaKkCUMAaAbHOTO MO MOAYAIO 3A€MEHTA MacCUBa.

Function MaxAbs(n: Integer; A: MyArray): Integer;
Var i,max: Integer;

Begin

max := Abs(A[l]); i

For i := 2 To n Do If Abs(A[i]) > max Then max:=Abs(A[i]);
MaxAbs := max

End;

6) Haittu cpeatee apudmeTnyeckoe 3HAYCHUE SAEMEHTOB

Function Average(n: Integer; A: MyArray): Real;
Var i,sum: Integer;

Begin

sum := 0;

For i := 1 To n Do Inc(sum,A[1]) "
Average := sum/n
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B) N3meHuTp 3HaK Y MAKCUMAABHOIO MO MOAYAIO 3ACMCHTA MACCUBA.

Procedure SignMaxElem(n: Integer; Var A: MyArray):;
Var i,Maxi: Integer;

Begin

Max i := 1;
For i := 2 To n Do If Abs(A[i]) > Abs(A[Maxi]) Then Maxi := i;
A[Maxi] := —A[Maxi]

End;

8 Bce yeTHble IANCMEHTH MACCUBA BO3BCCTU B KBAAPAT, 3 HEYCTHbIC YABOUTD.

Procedure MaxEven(n: Integer; Var A: MyArray);
Var i: Integer;

Begin
For i := 1 To n Do
If A[i] mod 2 = 0 Then A[i] := A[i] * A[i]
Else A[i] := 2 * A[i]
End;

9. U3 NOAOKUTEABHBIX JACMECHTOB MACCUBA BbhIYCCTh 3ACMCHT ¢ HOMEPOM A , 4 OTPULIATCABHBIC YBCAMYUTDH HA 3HAYCHUEC
1
AACMEHTA ¢ HOMECPOM /\’Z, HYACBbDIC JACMCHTbhI OCTABUTH 6Ge3 U3MEeHEeHUsI.

Procedure ChangeElem(n,kl,k2: Integer; Var A: MyArray);
Var i,w,v: Integer;

Begin
w := A[kl]; v := A[k2];
For i := 1 To n Do
If A[i] > O Then A[i] := A[i] - w Else If A[i] < O Then A[i] := A[i] + v
End;
Oneparopeiw := A[kl]; v := A[k2] obssateapHbl. COOTBETCTBYIOL NI GPATMEHT HEAB3SI IEPENUCATD B BUAE
If A[i] > O Then A[i] := A[i] - A[kl] Else If A[i] < O Then A[i] := A[i] + A[k2];

[posepbre 1 o6bsicHUTE
10. N3 saemenToB maccupa A ¢chopMUpoBaTh aemeHTnl maccusa B no npasuay: B[] == A[1] + A[2] + .. + A[i].

Procedure SumElem(n: Integer; A: MyArray; Var B: MyArray);
Var i: Integer:;

Begin

B[1] := A[1l];

For i := 2 To n Do B[i] := B[i - 1] + A[i]
End;

IKCNEePUMEHTAAbHBII Pa3AeA 3aHATUS

1. VAaauTb us maccupa nocacAHui (B TOM CAYHAC, €CAM UA HECKOABKO) MAKCMMAABHBIN IACMEHT. AAsl PELLICHMST 3aAa49M
HEOOXOAUMO:
® HaitTh HOMep A& MAKCUMAABHOTO JACMEHTA;
® CABUHYTDb BCE JAEMEHTBI, HAUMHASI ¢ K-TO, HQ OAUH 3AEMEHT BACRO;
® MOCACAHEMY IACMEHTY NMPUCBOUTH 3HaueHue (.

{SR+}
Program Myl7 1;
Const MaxN = 10; la = -10; ha = 21;{Pa3Mep MaccuBa M MHTEpBaJl 3Ha4YeHMI. }

Type MyArray = Array(l..MaxN] Of Integer-
Var A: MyArray; k: Integer;
Procedure Init(t,v,w: Integer; Var X: MyArray) -
{HanoMHuM npouenypy GOpMMPOBAaHMUS CJllydalHBIX 3HAYEHUM 3JIEMEeHTOB MaccuBsa. }
Var i: Integer;
Begin
Randomize;
For i := 1 To t Do X[i] := v + Integer (Random(w))
End;
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Procedure Print (t: Integer; X: MyArray);{BuBom t mNepBHX 3JIeMEHTOB MaccuBa X }
Var i: Integer;
Begin
For i := 1 To t Do Write(X[i]:5); WritelLn
End;
Function Max(t: Integer; X: MyArray): Integer;
{llouck HOMEepa MnocCJiegHEero MaKCUMaJIbHOT'O 3JIeMEHTa. }
Var i,Mx: Integer;

2 To t Do If X[i] >= X[Mx] Then Mx := i-

End;

Procedure Sz (t,q: Integer; Var X: MyArray);

{CoBur 3J1€eMEHTOB MACCMBAa BJIEBO Ha OIHY [O3MLMIO, HadMHasA C 3JIeMeHTa C HoMmepom q + 1 }
Var i: Integer;

Begin
For i := q To t - 1 Do X[i] := X[i + 1];
X[t] =0
End;
Begin {OcHoBHas nporpamma. }
n := MaxN; Init(n,la,ha,B);
WriteLn ('UcxomgHuit MaccuB.'); Print(n,A);
k := Max(n,A); Sz(n,k,A);
WriteLn ('MaccuB nocine ymalyieHusa 3JjeMeHTa.'); Print(n - 1,A)
ReadLn
End.

[TpeAnoAOKMM, YTO Teneps TpebyeTcsl YyAAAUTD BCE MAKCMMAABHBIE SAEMEHTHI. TOrAa BHayase usmeHuM GyHKLMIO
Max Tenepp 6yaeM HaXOAUTBH He HOMEP MaKCMMAaABHOIO SA€MEHTA, a €ro 3HaYeHue.

Function Max(t: Integer; X: MyArray): Integer:;
Var i,Mx: Integer;

Begin

Mx := X[1]:

For i := 2 To t Do If X[i] > Mx Then Mx := X[i];
Max := Mx
End;

3atem TMOBTOPHO NMPOCMAaTpUBAEM MACCUB, YAAASIS SAEMEHTHI, PABHBIE MAKCUMAABHOMY, U YMEHbLIASE KOANMYECTBO
3A€MCHTOB B MaCCUBC.

Procedure Solve(Var t: Integer; Var X: MyArray);
Var k,i: Integer;

Begin
k := Max(t,X); i :=t + 1;
While i > 1 Do Begin
Dec(i);
If X[i] = k Then Begin Sz (t,i,X); Dec(t) End
End
End;

MN3meHuTe mporpammy Tak, 4TOOBI IIPU YAIACHUIM MACCUMB MPOCMATPUBAACS HE C KOHLA, a C Hayaaa.

Bcmabra sremenma 6 maccu6 HeobX0AMMO BCTaBUTH 3AEMEHT MOCAE MEPBOTO MaKCMMAABHOTO 3A€MEHTa MAacCuBa
(mycts ero Homep paseH ¢) Omepayusi BHIOAHSIETCS CAEAYIOIYUM Obpa3om:

® MEPBBHIE § IACMEHTOB MacCHBa OCTAIOTCS 6€3 M3MEHEeHM;

® BCce 3AeMEHTHI, HaunHas ¢ (¢ + 1)-ro, HEOBXOAMMO CABMHYTD Ha OAHY NMO3MUMIO BIPABO;

e Ha mecto (¢ + 1) 3amuceiBaem 3HayeHue koHcrauth InsC.

{SR+}
Program Myl7 2;
Const MaxN = 10; la = 1; ha = 6; InsC = 100;
Type MyArray = Array[l..MaxN + 1] Of Integer;
{BcTaBnsaeM onmH 3JIeMEHT. Pe3epBupyeM nns Hero MecTo }
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Var A: MyArray;
n,k: Integer;
Procedure Init(t,v,w: Integer; Var X: MyArray); {PopMuUpyEeEM MUCXOIOHBIA MacCuB. }
Procedure Print(t: Integer; X: MyArray); {BuBOoO 3HayeHMUI® 3JIEMEHTOB MaccCuBa. }
Function Max (t: Integer; X: MyArray): Integer; {[loMck HOMepa NEpPBOTO MaKCUMaJIbHOT'O 3JIeMeHTa }
Var i,Mx: Integer;

Begin

Mx := 1;

For i := 2 To t Do If X[i] > X[Mx] Then Mx := i;
Max := Mx
End;

Procedure InsPs(t,q: Integer; Var X: MyArray);
{CoBur Ha oOHy MO3MLMIO BNPaBO M BCTaBKa Ha MeCTO q + 1 (nocne 3alaHHOTO 3JIEMEHTAa) 3JieMeHTa, paBHOroO InsC.}
Var i: Integer;

Begin
For i := t DownTo g + 1 Do X[i + 1] := X[i];
X[g + 1] := InsC

End;

Begin

n := MaxN; Init(n,la,ha,d);

Writeln ('BeBOO MaccuBa OO BCTaBKM 3JjieMeHTa.'); Print(n,A);

k := Max(n,A); {OnpenensemM MEcTo NEpBOI'O MaKCUMaJbHOT'O 3JIEMEHTA.}
InsPs(n,k,A);

WriteLn ('BelBOon MaccuBa Mnocjie BCTaBKM 3JeMeHTa.'); Praint(n + 1,A);
ReadLn
End.

,A,A}l BCTABKU IACMEHTA NEPEA 3AAGHHDLIM IACMEHTOM TPC‘GyeTCﬂ HE3IHAYUTCADHOC U3MEHEHUE TPOIJEAYPBI InsPs

Procedure InsPs(t,q: Integer; Var X: MyArray);
Var i: Integer;

Begin
For i := t DownTo g Do X[i + 1] := X[i];
X[q] := InsC
" End;

Nimenum sapauy. Iyers TpeBGyeTcst BCTABUTL HOBbIC SACMEHTSHI, paBHble [115C, MOCAE BCEX MAKCUMAABHBIX JACMCHTOR
maccusa. Bo-mepsrin, cacayeT M3MeHUTh pasmep maccusa. Ecau maccun cocTOMT M3 OAMHAKOBBIX 3A€MEHTOB, TO B
PE3YABTATE BCTABRM SAEMEHTOB OH YBEAMYUTCS B ABAa pasa. [103TOMy M3MEHsIeM OMUCAHME MACCUBA:

Type MyArray = Array[l..2 * MaxN] Of Integer

Bo-BTOpbIX, npeablAyLjee peLlieHue B MPUHLUIIE He U3MEHSIETCSI. (DyHKuml Max (n,A) u npogeaypa InsPs(n, k,A)
BKAIOYAIOTCSI B HOBYIO MPOLEAYPY Solve.

Procedure Solve(Var t: Integer; Var X: MyArray);
Var k,i: Integer;

Begain

k := x[Max(t,X)];{OnpenmenseM 3HaueHMe MaKCHUMaJIbHOT'O 3JIEMEHTaA. }
i = 1;

While i <= t Do Begin

If X[i] = k Then Begin InsPs(t,i,X); Inc(t) End;

{BcTaBnseM 3JEeMEHT U1 yBeIMUYMBaeM pa3Mep MaccuBa. }

Inc (i)

End
End;

Ipu Beex AM MCXOAHBIX AAHHBIX 3Ta nporpamma paboraeT npasuabHo? OxasbiBaercs, HeT. He moauduyupys koa,
a M3MEHsISl TOABKO 3HAUECHUsI KOHCTAHT B MPOrPAMME, HAMAUTE OLINMOKY. DKCIEPUMEHTBI ¢ MIPOTPAMMON TIPUBEAYT K
3nakomon ommbke: “Error 202: Range check error”, a yx oHa HaBeaeT Ha HETOYHOCTH B Mporpamme.

MamenuTe nporpavmy Tak, 4TOGhl BCTABKA HOBOTO DACMCHTA BBIMTOAHSIAACH MEPEA BCEMM MAKCUM IABHBIMU 3A€MEH-
TAMM MACCUBA.

Elje 0AHO M3MEHEHMe: TMYCTh BCTABK: BHIMOAHSIETCSI U MEPEA MAKCUMAABHBIMU U TIOCAE MAKCMMAABHBIA DAEMEHTOB.
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3aAaHua AA CAMOCTOSITEABHOW PadOTbI

1.

7.

3amMeHUTh

® 3AeMeHTHI ¢ k-0 1o k,-# Ha NPOTUBOIIOAO>KHBIE TIO 3HAKY;

MEPBbIN OTPULJATEABHBIN SACMEHT HYAEM,

MaKCMMAABHBIN 3A€MEHT Ha MPOTUBOIMOAOXKHBIN MO 3HAKY;

NEPBbIit IAEMEHT, KPaTHBIN 5, HyAem;

3AEMEHTBI ¢ HEYETHBIMM HOMEPaMK Ha KBaAPaThl X HOMEPOB;

TIOCACAHUY TOAOSKUTEABHBIN 3ACMEHT HA BTOPOM 3A€MEHT MACCUBA;

HYASIMU SAEMEHTBI MEXXAY MUHUMAABHBIM Y MAKCUMAABHBIM 3A€MEHTAMU MACCUBA;
BCE IACMEHTBI, KPATHbIE 3, HAa TPETUIt FIACMEHT MACCUBA.

N3 aanemeHTOB MaccuBa A chopmupoBaTh MaccuB B TOM >Ke PA3SMEPHOCTH MO MPABUAIM:

e neppoie 10 anementos — B[i] := A[i] + i, octaabubie — B[i] := A[i] — i;

® ecan Homep ueTHniit, To B[i] := i+ A[i], ecan HeveTnniin, TO B[i] = —A[{];

® 3aemeHTH ¢ 3-ro mo 12-i1 — B[i] .= —A[i] - A[i], nce octaasunie — B[i] = A[{] — 1;
e ecau Homep uetHbit, To Bli] := A[i] - A[i], ecau nedetnniir, To B[i] := A[{] div i

3aMoAHUTD MACCUB A C TIOMOLYBIO AATYMKA CAYYAMHBIX YMCEA LEABIMM YUCAAMU U3 CACAYIOLJUX MHTEPBAAOB:
[—21, 53}, [—43, 32], [—11, 67], [—35, 75], [—45, 95].

YAQAUTD U3 MaCCUMBA BCE IAEMEHTBI

e copepKalyme B cBoeit sanucu yudpy S;

COCTOSIUE M3 OAMHAKOBBIX JUPp (BKAIOYASI OAHO3HAYHBIE YUCAQ);

MOCACAHSISI JUdpPa KOTOPHIX YETHASI U CAMO YUCAO ACAUTCS Ha Hee,;

nepnast yudppa KOTOPHIX YETHAS;

KpaTHble 7 u npuHasaexaigue npoMexxyTky [d¢, b] (a u b BBOASITCS ¢ KAaBUATYPBhI);

GoabLIMe AQHHOTO YMCAQ d (d BBOAUTCSI ¢ KAABMATYPHI);

YeTHBIE, CTOSILJUE HA HEYETHBIX MECTaX;

KOTOPBIE TIOBTOPSIIOTCS, OCTABUB TOABKO UX MEPBBIE BAOXKAEHUS, TO €CTh MMOAYYUTh MACCUB U3 PA3AUYHBIX IACMEHTOB;
KpaTHble 3 uam 5;

HaumHas ¢ k-ro no k,-i1 (R, n k, BBOASITCS ¢ KAQBUATYPBI).

Betanuth yncao k (Bee umcaa, ykasaHHble B GOPMYAMPOBKAX 3aAa4, BBOASITCS ¢ KAABUATYPbI)

® [10CAE BCEX IAEMEHTOB, KPATHBIX CBOEMY HOMEDY;

® nepeA BCEMM IAEMEHTaMM, B 3alUCU KOTOPBIX ecTh yudpa 1;

MEpeA U TOCAE BCEX IAEMEHTOB, 3aKAHYMBAIOLJUXCSL HA AAHHYIO Ludpy;

MIOCAE BCEX IAEMEHTOB, GOABLIMX 33AAHHOTO YMCAQ, A YUCAO I — MEPEA BLEMU IAEMEHTAMH, KPATHBIMU 3;
MEXAY BCEMU COCEAHUMM SAEMEHTAMM, KOTOPhle 06PA3YIOT Mapy IAEMEHTOB ¢ OAMHAKOBbIMU 3HAKAMMU;

MOCAE NEPBOTO OTPULJATEABHOTO 3AEMEHTA;

nepeA MOCAEAHUM OTPULATEABHBIM SAEMEHTOM;

[IOCA€ MAKCUMAABHOTO AEMEHTA, 4 YUCAO I — TEPEA MAKCUMAABHBIM 3A€MEHTOM;

NepeA BCEMU SAEMEHTAMU, KPATHBIMU 39AQHHOMY YUCAY;

MEPEA BCEMU OTPULATEABHBIMU IAEMEHTAMM;

TIOCAE BCEX 3AEMEHTOB, GOABLLIMX AAHHOTO YUCAL P, 4 BTOPOE YUCAO ¢ — IIEPEA BCEMU IAEMEHTAMU, MEHBILIMMU YUCAA D;
nepea BCEMU 3AEMEHTaMU, GOABLIMMU Kk, @ YMUCAO ¢ — TOCAE BCEX IACMCHTOR, MEHBLUUX €TO.

[MepectaButh B maccupe

NepBble TPU U TIOCAEAHUE TPU IACMEHTA MECTAMM, HE HAPYLLAsl B KAJKAON U3 TPOEK MOPSIAKA CACAOBIHUS;
NIEPBbIN TIOAO’KUTEABHBIN M TIOCAEAHUM OTPULJATCABHDBIN IACMEHTHI;

MEPBbI U MAKCUMAABHBIU SAEMEHTHI;

BTOPO# M MUHMUMJABHBI SAEMEHTBI;

MEPBbIN U MOCAEAHUI OTPULATEABHBIN JACMEHTHI;

3AeMeHTHI caeAyiomum obpasom: A[1], A[12], A[2], A[11], ..., A[5], A[8], A[6], A[7];

nepnbie k anemeHTOB B KOHey, To ecth: A[k + 1], A[k+ 2], ..., A[n], A[1], A[2], ..., A[k];

B O6PaTHOM TOPSIAKE YaCTh MACCUBA MEXKAY SAEMEHTamu ¢ Homepamu k, u k,, BKAIOuas ux;

MEPBBI JIAEMEHT C TIOCAEAHUM, BTOPOi1 ¢ TMPEATIOCACAHUM U TaK AQACE;

B OOPaTHOM NOPSIAKE 3AEMEHTBI, PACTIOAOIKEHHBIE MEXKAY MUHUMAABHBIM M MAKCUMAABHBIM 3AEMEHTAMMU;
3ACMEHTBI TIO CACAYIOLJUM TIPaBuAam (2 * 71 SAEMEHTOB B MacCuBe):

Aln+ 1], A[n+ 2], ..., A[2n], A[1], A[2], ..., A[n]; A[1], Aln+ 1], A[2], A[n+ 2], ..., A[n], A[2n];
Aln+ 1], A[n+ 2], .., A[2n], A[n], Aln — 1], ..., A[1]; A[2n], A[2n — 1], .., A[n+ 1], A[1], A[2], ..., A[n].

AaH OAHOMEPHBIN MacCUB M3 LeAbIX ynces. HaltT KoAMUECTBO PAsAMUHBIX YMCEA CPCAM IAEMEHTOB MACCUBA.

8. AaH 0AHOMEPHDIN MACCUB M3 LEABIX YnCeA. VI3BECTHO, YTO 3HAYEHMS SACMEHTOB MACCUBA HAXOASITCSI B MHTEPBAAE OT

9.

a Ao b. HaiiTn KOAMYECTBO PA3AMYHBIX YUCEA CPEAM IAEMEHTOB MACCUBA.

A3H OAHOMEPHBIMI MacCUB M3 LEABIX YUCEA U YUCAO ¢. IlepecTaBuTh 3ACMEHTBI MACCMBA TaK, 4TOOBI CAeBa OT
HEKOTOPOM IPaHMLbl OBIAM 3dMUCAHBI YMUCAQ, MEHDBLUIME ¢, 4 CTIPABa OT IPAHUYBI — YucAa, GOAbILME MAKM paBHBIE §.
AONOAHMUTEABHBIE MACCHMBBI UCMIOAB3OBATh HE Pa3pEILAeTCsl.

MoanduuymposaTh perueHust AAsl CAy4asi: MEHbILME ¢, PaBHble ¢, GoabluMe g.

10. Aan maccus u3 N geabix uncea u uncao m (m < N). AAst Ka>KAOTO yYACTKA U3 Ml CTOSILYUX PSAOM IAEMEHTOB

MacCUBA BBIYUCAMTD 3HaYeHUe cyMmbl (Koamndectso ydyactkos N — m + 1).
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INMAax 3aHaTHA

e OmmcaHne MHOXKECTBEHHOTO TUITA AAHHBIX, ONepayuu ¢ BEAUIUHAMMU ITOTO TUITA AAHHBIX.
® DKCNepuMeHTaAbHasl pabora ¢ mporpammamu:

— BBIBOA2 Yudp, He BXOASIYUX B AECATUYHYIO 3aMMUCh YMUCAQ 7,

— MOUCKA MPOCTBIX YUCEA C MIOMOLYBIO “periera DparocdeHa”

— peLueHus pebycos.
o BbImOoAHEHME CaMOCTOSITEABHOM PaboThI.

Onucanue

MnoxecmBo B sspike Typbo Ilackaab — 3TO OrpaHMYEHHBIN YIIOPSIAOYEHHBIN HAOOP Pa3sAMYHBIX SAEMEHTOB OAHOTO
(6azoBoro) Tuna. ba3oBviii mun — 3TO COBOKYNHOCTH 3Ha4Y€HWi, U3 KOTOPHIX MOTYT GbIT OOpPa3’OBaHBI MHOKECTBA.
MowHocTb (KOAMYECTBO Pa3AMYHBIX IAEMEHTOB) MHOMKECTB He mpesbiuaer 256.

Type <umsi muna> = Set Of <mun sremenmoB>-
Var <ums nepemenHoli mHoxecmbennozo muna> : <ums muna>;

UAn
Var <uma nepemeHHoli mroxecmbBennozo muna> : Set Of <mun 3remecHmoB>;
Mpumepoi
Type Mn_Char = Set Of Char;
Var mnl: Set Of Char;
mn2: Mn_Char;
mn3: Set Of 'A'..'Z';
sl: Set Of Byte;
s2: Set Of 100..200;

3HaYeHMsIMU NTEPEMEHHBIX mnl U mn2 SIBASIIOTCSI MHOXKECTBA, COCTABAEHHbIE U3 Pa3AMYHBIX CUMBOAOB, mn3 — MHOXe-
CTBO NMPONMMUCHBIX AATMHCKUX BYKB; s1 — mHO>ecTBO yeabix yucea ot 0 oo 255 (Tun Byte coaepskuT yeasie yncaa or 0
A0 255), s2 — muoxectBo yeabix uncea ot 100 oo 200. B oneparope onucanus TMna 3A€MEHTBHI MHOXKECTBA 33AAOTCS]
B KBAAPaTHBIX CKODOKax depes 3ansaTtyio. EcAn 3AeMEHTBI MAYT NMOAPSIA APYT 32 APYIOM, TO MCIIOAb3yeTCst 0bO3HaYeHue
uHTepBasa (ABe TOYKM).

Type Digit = Set Of 1..5;
Var s : Digit;

KoanuecTBo pasamynbix 3HadeHUit nepemeHHom s — 32. [lepeuncanm ux:

[ ] — nycroe muoxkectso;

(11, (2], [3], [4], [5] — oaHO3AeMeHTHBIE MHOXKECTBA;

(1, 2], (1, 3], ..., {2, 4], [4, 5] — AByx3AeMeHTHBIE MHO>KECTBA;

[1, 2, 3], [1, 2,4], .., [3, 4, 5] — TpexaaemeHTHbIE MHOXECTBA;

(1.2, 3,4], (1, 2, 3,5], (1, 2,4, 5], [1, 3,4, 5], [2, 3,4, 5] — yeTbipexaneMeHTHbIE MHOXKECTBA;
[1, 2, 3, 4, 5] — MHOXKecTBO Bcex 3aeMeHTOB 6a30BOro TUMA.

Onepaumm HaA MHOXXeCTBaMH

Oo6veamnHenune

Ob6vedunenuem ABYX AGHHBIX MHOXKECTB Ha3bIBAE€TCS MHOXKECTBO SAEMEHTOB IMPUHAAAEKAIJUX OOOMM MHOXKECTBAM.
3Hak onepayun — “+”.

A+ B
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Mpumepsi
° ['A', 'Fl] + ['B', le] = [IA', IF',IB',IDI];
e [1.3,5,7,11] + [3..8, 10, 12, 15..20] = [1..8, 10..12, 15..20];
° 5 [1.5,9],5,= [3.7,12]. S=§, + §,= [1.7, 9, 12];
o A= [a.'Z]; A,j= A, + ['A']. Pesyabrar: A = ['A' '2'..'2'].

MNMepeceuenne
ﬂep(’u"wuu(w ABYX AAHHBIX MHOXKE€CTB Ha3bIBACTCSI MHOMKECTBO 3ACMCHTOBR, MPUHIAACIKALJUX OAHOBPEMECHHO U Mne€p-
BOMY, M BTOPOMY MHOXKECTBY, TO €CTh MEPECEYEHUE COCTABAETCS M3 OGLYUX 3AeMeHTOB 3Hak onepagum — “*7.
A B

A*B
MNpumepsi

e ['A'F'] * ['B,'D'] = [ ] — Tax kak oOLJUX 3A¢MEHTOB HET;
e [1.3,5,7,11] * [3.8, 10, 12, 15..20] = [3, 5, 7];
oS5, = [1.509],5,= [3.7,12]. §= S, * §,= [3.5].

Boiuuranue

Boruumanitem AByX MHOXKECTB Ha3bIBACTCSI MHOXKECTBO, COCTOAIEE U3 TEX SACMEHTOB IMEPBOTO MHOMKECTBA KOTOPBIE
HE SIBASIIOTCS] SA€MEHTAMM BTOPOTO MHOXKECTBA. 3HAK omepayun — “—"

A— B
Npumepsi
e ['A'F'] — ['B','D'] = ['A",'F'] — 061ymx anemeHTOB HeT;
e [1.3,5,7,11] — [3.8, 10, 12, 15..20] = [1..2, 11];
oS5, =[1.509];S,= [3.7,12]; S= S, — S, = [1..2,9];
e A= [A."Z]; A=A — [A] = ['B.'Z].

anHaAAe)KHOCTb IAEMEHTa MHOXECTBY

Onepatgua onpedeACHUA NPUHAOACKHOCHII IACMCHMNA MHOXCCMBY. ITa AOTMYCCKas onepayust 0003HAMACTCSI CAYKeb-
HBIM CAOBOM In. PesyabTaT omepayum — 3HaueHHe True, €CAM 3ACMCHT NPUHAAAC)KUT MHO'KECTBY, U False — B
MTPOTUBHOM CAyYae.

Npumepnl

®5 In [3..7] A%eT 3HayeHue True, Tak kak 5 MPUHAAACKUT MHOXecTBy [3..7];

® 'a' In ['A' . 'Z'] AaeT 3HayeHMe False, Tak Kak OyKBbI 'a’ HeT cpeamn GOABILIMX AATMHCKUA OYKB.
Onepaynio nMpoBepKu MPUHAAACIKKHOCTU YAOOHO MCTIOAB3OBATh AASl KOMITAKTHOM 3aMMUCH CAOXKHBIX yeaonui. Hanpu-
Mep, onmepaTop BUAA
If (ch = 'a'") or (ch = 'b') or (ch = 'x') or (ch = 'y') Then s;
MEPENUCHIBAECTCS B GOACe KOMITAKTHOM M HArASIAHOM (opme:

If ch In ['a', 'b', 'x', 'y' ] Then s;.
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CpasHeHue MHOXeCTB

Cpabuenie mroxecmB. Aast CPABHEHUST MHOKECTB MCIIOABYIOTCST OOBIYHBIE OMepayuu:

° = — paBeHCTRO (COBMAAeHUE) ABYX MHOXKECTB;

o <> — HEPABEHCTBO ABYX MHOJKECTB;

e <=, < — mnpoBepKa Ha BXOXKACHUE IEPBOTO MHOXXECTBA BO BTOPOE MHO’KECTBO;

e >= > — mnpoBepKa Ha BXOXKACHUE BTOPOrO MHOXKECTBA B MEPBOE MHOXKECTRO.
Mpumepnl

[Neproe MHOXELTBO MeHbILle MAM paBHO BTOpomy (A < B):

True False True

IKCNEePUMEHTAAbHBIA pa3AeA 3aHATUS

1. Aano natypaabHoe ymcao 1. CocTaBuTh MPOrpamMmy BhIBOAA JUOP He BXOASIYUA B ACCSTUYHYIO 3aMUCh uucaa n (B
NOPsIAKE BOIPACTAHMS ).

Program Myl8 1;
Type Mn = Set Of 0..9;
Var s: Mn;

n: LongInt;
i: Integer;
Begin
WriteLn ('BBenuTe uucno ');
ReadLn (n) ;
s := [0..9];
While n <> 0 Do Begin
s = s - [n mod 10]; {UcknwouaeM uudpy.}
n := n div 10
End;
For i := 0 To 9 Do If i In s Then Write(i:2); WritelLn;
ReadLn

End.

M3menuTte nporpammy Tak, 4TOOB HAXOAMAMCH 00OMe YUPPLI B 3AMUCU ML YUCEA.
2. “Pemeto Dpatocdena”. Haittu npocTble uncaa B MHTEpBase ot 2 AO 1.
HanomMHUM, 4TO MPOCTHIM HA3BIBAETCS YUCAO, HE UMEIOIYEe APYTUA ACAMTEACH, KPOME CAMHULB M CAMOTO cebst
Pewenne Ge3 MCIIOAB3OBAHMSI MHOMKECTBEHHOTO TUIA AAHHBIX ITPUBEACHO HUIKE.

Program Myl8 2;
Const n = 1000; {VlHTepBas uuceJi, B KOTOPOM HAXONATCSH NPOCTHE uucnua.}
Var i: Integer;
Function Prime (m: Integer): Boolean;
Var i: Integer;
Begin
i = 2;
While (i <= m div 2) and (m mod i <> 0) do Inc(i);
Prime := (i > m div 2)
End;
Begin
For i := 2 To n Do If Prime(i) Then Write(i,' ');
ReadLn
End.

N 3meHuTe mporpammy Tak, utobsl Haxoamauch nepsoie 1000 mpocThix yncea
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Orkasxemcs ot 3Toro npoctoro peiueHust. [pumeHum uaeto “peruera dpatocdena”, ubo Hawa yeab — usyueHUe
MHOXECTBEHHOTO TUIA AAHHBIX. CyTh METOAA: CO3A2ETCSI MHOKECTBO M3 YMCEA 33AAHHOTO MHTEPBAAA, U BCE OHU
TOHAYAAY CYUTAIOTCS NMPOCTBIMU. 3aTem “BbluepKuBAEM” T€ U3 HUX, KOTOPbIE HE YAOBAETBOPSIOT TpebGOBaHMIO
MPOCTOTHL. A MMEHHO: HAYMHAsl € YUCAA 2 OCYLYECTBASIETCSI CACAYIOLas TIPOLEAYpa:

1. Bepercs nepBoe HeBbIYEPKHYTOE YUCAO (OHO, OYEBMAHO, MPOCTOE), U YAAASIIOTCS BCE YUCAQ, KPATHBIE €MY.
2. BollueonucaHHasl POLEAYPA MOBTOPSIETCSI AO TeX MOP, MOKa He GYAeT AOCTUIHYT KOHEl] MHTEPBAAA.
Mocae Takoro “npocenBaHus” B MCXOAHOM MHOJKECTBE OCTAHYTCS! TOABKO MPOCTHIE YUCAQ.

Program Myl8 2m;
Const n = 255;
Type Mn = Set Of 0..n-
Var Sim: Mn;

i,j: Integer;

Begin
Sim := [2..n];
j o= 2;
While j <= n div 2 Do Begin
If j In Sim Then Begin{[louck oOuYepenHOI'O MPOCTOIO YuUCHa. }
i:=3 + 3j;
While i <= n Do Begin Sim := Sim - [i];Inc(i,j) End {BuuepkuBaHue.}
End-
Inc(j)
End;
For i := 2 To n Do If i In Sim Then Write(i:4);
{BeIBOI OCTaBUWUXCSA [1OCJIe BhIYEPKUBAHUA YMUCEJI, OHU MNPOCTHE. }
ReadLn
End.

IMouck mpocTnix uncea 3 uHTepBasa Goabluero, Yem 2..255, ymupaercs B OrpaHMYeHUe MHO KECTBEHHOTO THIIA
AQHHBIX — He Goaee 256 3HadeHui 6a30BOro Tuia. 31O OrpaHUYEHUE MOKHO OBOMTH, BBOASI MACCUB, SJAEMEHTaMU
KOTOPOTO SIBASIIOTCSI MHOXKecTBa. Ho, mpeskae yem mpuBecTu pelueHme, paccMOTPUM HeGOABLLIYIO MPOrpammy:

{SR+}
Program Myl8 2mm;
Var Mn: Set Of 1..255;
a: Word;
Begin
Mn := [1..255];
a := 258;
If a In Mn Then WriteLn('Yes') Else WriteLn('No'),
ReadLn
End.

Mocae sanycka mporpammbl BUAMM 3Hakomyto ownbky: “Error 202: Range check error”. 3nauenue nepementoi a
BBIXOAWT 34 AOIYCTUMBII AMAIA30H 3HAYEHUI 3aMOMHUM, B KAKOM CAy4ae MOSIBASIETCS Takas ownbKa M ApucTynum
K HAMMCAHUIO O4EPEAHOI BEPCUU MPOTPAMMBL:

{SR+}
Program Myl8 2mmm;
Uses Crt;
Const m = 255- n = 1000;
Type Mn = Set Of 1..m;
OMyArray = Array[0.. (n div m)] Of Mn-
Var Sim: Mn;
A: OMyArray;
i,j,k: Integer;

Begin
ClrScr;
k := (n div m);
For i := 0 To k Do A[i] := [1l..m];
j o= 2;

While j <= n div 2 Do Begin
If (j mod m) In A[j div m] Then Begin
i =3+ 3j;
While i <= n Do Begin A[i div m] := A[i div m] - [1 mod m]; Inc(i,j) End
End;
Inc(j)
End;
For i := 2 To n Do If (i mod m) In A[i div m] Then Write(i ' ')-
ReadLn .
End.
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3 Pemwenne pebycoB Mbl PacCMaTPUBAAM HA MPEABIAYIJUX 3aHATUSAX. C UCMOAB30BAHMEM MHOXXECTBEHHOTO

TUIIA AAHHBIX ITPOIPAMMHBIN KOA TMOAYYaeTCsl boAee KOMMAKTHBIM. [10ACUMTaEM KOAMYECTBO peleHuit pebyca

MYXA + MYXA = CAOH.

Program Myl8 3;
Type Mn = Set Of 0..9;
Var i,j,cnt: Integer;

Sm, Se: Mn;
Procedure Change(t: Integer; Var S: Mn); {/3 uudpp umcna QoOpMMpPYyEeM MHOXECTBO. }
Begin
S == [);
While t <> 0 Do Begin
S :=S + [t mod 10]); t := t div 10
End

End;
Function Qw (S:Mn): Integer; {[loOCuUMTHBaEeM KOJIMYECTBO 3JIEMEHTOB B MHOXECTBE. }
Var i,cnt: Integer;
Begin
cnt := 0;
For i := 0 To 9 Do If i In S Then Inc(cnt);
Qw := cnt
End;
Begin
cnt := 0; {CueTuMk uMCJla pPEWEHU. }
For i := 1000 To 4999 Do Begin
{PesyneTaT - dYeTHPEX3HA4yHOE YMCJIO, MO3TOMY CcJjlaraemMoe He npeBmmaeT 4999 }
Change (i, Sm) ;
If Qw(Sm) = 4 Then Begin
{Ecin Bce umdpH uUmMcryia pas3sJIMyHE, TO BHIIOJIHAEM IaJibHEeMuMe BHUYMCIIEHUSA. }

j =2 * i;
Change(j, Se) ;
If (Sm * Se = []) And (Qw(Se) = 4) Then Inc(cnt)

{Uucna cocToAT U3 pas3MYHHX uUMdp, M BCe LUUMOPH pe3yJsibTaTa pas3JIMUHH. }
End
End;
WriteLn(cnt)
End.

3aAaHUA AA CAMOCTOSITEAbHO pPaboTbi

1. Aan texct. Haltt MHO>KeCTBa, 3A€MEHTaMM KOTOPBIX SIBASIIOTCS BCTPEYAIOIUECS B TEKCTE:

e yudper ot '0' A0 '9' 1 3Haku apudmerndeckux onepayuii;
e 6ykebl oT 'A' A0 'F' u or 'X' A0 'Z";
® 3HaKM npenMHaHus u 6ykssl ot 'E' A0 'N'.

2. BriBectit B aAdaBUTHOM MOPSIAKE 3A€MEHTBI MHOJKECTBA, COCTABAEHHOTO M3 MPOU3BOABHBIX 6yKkB o 'A' ... 'Z'.
3. Aan Texct. HaitT MHOXECTBO CTPOYHBIX AATMHCKMX OYKB, BXOASIJUX B Hero. [TOACYMTATH KOAMYECTBO 3HAKOB

npenuHaHus U yudp B Tekcre.

4. Aan TekcT. BoiBecTn B ardgaBuTHOM mnoOpsiAKe Bce GyKBbI TEKCTA, BXOASIIJUE B HETO:

® He MeHee ABYX pas;
e He boaee ABYX pas;
e 6oaee ABYX pas;

® 110 OAHOMY pa3y.

5. Aan Texct. TTOACYMTATD KOAMYECTBO CTPOYHBIX M IPOMUCHBIX GYKB
6. Hanmcats nporpamms! peluenus pebycos:

AOB + TPU = CAM,

NCK + UCK = KCI,
TOUYKA + KPYT = KOHYC,
VOLVO + FIAT = MOTOR,
AB + BC + CA = ABC.
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NMaax 3anaTus

® [TocTaHOBKA 33AaYM COPTUPOBKM AAHHBIX, U3YYEHUE MIPOCTBIA MCTOAOB COPTUPOBKM
® OKCMEPUMEHTAABHASI PAOOTa ¢ METOAOM COPTUPOBKM TTOACICTOM
® BhIMOAHEHUE CAMOCTOSTEABHOM PAGOTHL.

MocraHoBKa 3aAaumn

AAs peleHUs: MHOMMX 32444 HCODXOAMMO YIIOPSIAOMMTD MCAOAHDBIC AAHHBIC (MHOKECTRO OGBEKTOR) MO OMPEACACHHO-
My npu3Haky. lponece Takoro ynopsia04eHus1 Ha3bIBACTCSI COPTUPOBROM.
AAst TpocTOTHI M3A0XKEHUST MBI ByAem paboTaTh ¢ OAHOMCPHBIM MACCUMBOM U3 LJEABIX YUCEA

Type MyArray = Array[l..NMax] Of Integer;
Var A: MyArray;

TAC 3HAYCHME Nmax OMPEACASICTCSI B PA3ACAC KOHCTAHT. CyTh GOABIIMHCTBA AATOPUTMOB COPTUPOBKH OT TAKOIO YIPOLye-
HUS HE UIMEHUTCS
AATOPUTMBI COPTUPOBKIM OTAUYAIOTCSI APYT OT APYTa CTENeHbO 3GPEKTUBHOCTH, 110A KOTOPOI HOHUMACTCSI KOAMYECTBO .
CPABHEHU U KOAMYECTBO OOMEHOR, MPOU3BEACHHDIA B Ipoljecce pabotnl. Kak npasnao, mbi Gyaem oyenusath sddexTun-
HOCTh KOAMYECTBOM OTiepayuit cpanHeHust (IMOPSIAKOM 3TOTO 3HAUCHUS). 3AMETUM, YTO IAEMCHTbl MACCUMBA MOXKHO COp-
TUPOBATH:
® 110 BO3PACTAHUIO — KAXKABIM CACAYIOLYMI dacMeHT Goabute npeaniayiyero A[1] < A[2] < .. < A[N];
® 1O HEYOBIBAHUIO — KaSKABIN CACAYIOIJUM BACMCHT HE MCHBIUC TNPEABIAYLJEro, TO ¢cTh GoAbLIe MAM paBeH
A[1] £ A[2] £..L A[N];
® 110 YOBIBAHMIO — KaJKABIV CACAYIOIJUI 3AEMEHT MeHbLue npeabiayujero A[1] > A[2] > ... > A[N];
® 10 HEBOSPACTAHUIO — KAXKADBIN CACAYIOLUIt SACMCHT He GOABLLIEC IIPEABIAYLETO, TO €CTh MEHBILE MAM PaBeH
A1l 2 A[2] 2 ...=2 A[N].

HayuupLumch BBIOAHSITE OAHY COPTUPOBKY, USMCHUTD €€, YTOOb IIOAYYUTD APYTYIO, HE COCTABASIET 0cOobOro TpyAQ.

CopTtupoBka nNpocTbiM BbIGOpOM

PaccMOTPUM MAECIO 3TOTO METOAA HA MpUMeEpe.

[Mycts ncxopHbIt maccus A coctout us 10 saementos: 5 1379 1 8 16 4 10 2.

[Tocae cOpTUPOBKM MaccUB AOAKEH Bhirasiaeth Tan: 1 24 57 8 9 10 13 16.

[Tpoyecc copTHPOBKU MPOCTHIM BHIOOPOM MPEACTABACH HUXKE. MaKCHMAABHDIN JAEMEHT TCKYLJEH HaCTU MaCCUBA 3aK-
AIOHEH B KPYJKOK, a4 SACMEHT, ¢ KOTOPhIM MPOUCAOAUT 0OMeH, B KBappaTuK. CKOOKOM nmomedeHa paccmaTpuBaemast 4acTh
Maccupa.

1-1t wae. PaccMOTPUM Bech MICCUB U HAACM B HEM MAKCUMAABHBIN 3A€MeHT — 16 (OH CTOUT Ha CEABMOM MecTe)
MOMEHSIEM €O MECTAMU ¢ MOCACAHUM IAEMEHTOM — € YUCAOM 2

5137918 4 10(2
515791 8@4 ol

MaxkcumaabHbIlt IAEMEHT Y>h€ 3anUCcaH Ha CBOC MeCTO.

2-u waz. PaccMOTPUM YaCTh MaCCUBA, UCKAIOUAST TOCACAHUI IACMEHT. MaKCUMAABHDIN 3AEMEHT 3TOM YacTu — 13, oH
CTOUT HA BTOPOM MecTe. TTOMEHSIEM €ro MeCcTaMU ¢ NMOCACAHUM IAEMEHTOM 3TOM YacTu — ¢ uucaom 10.

5 79182416
[ |

OTcopTUpOBaHHAST YACTh MACCUBA COCTOMUT TETIEPh YIKE U3 ABYX ACMEHTOB.

3-tt waz. YmeHpIIMM PACCMATPUBACMYIO HACTh MACCUMBA €IJE Ha OAMH IAEMEHT. Teneph HY)KHO IOMEHSTH MECTaMu
BTOpOI 3aemeHT (ero 3HaueHue — 10) M NOCAEAHUI IAEMEHT ITOM HaCTU — uucao 4

5107 9 1 8 2[4]13 16

L

B orcoprupoBaHHoOit yacTH maccuBa 3 3nemeHTa.



2001 Ne 23 UHOOPMATUKA

16

4-1t waa.

5 4 710 13 16
L

5-11 wae. MakCUMMaABHBIT SAEMEHT 3TOM YACTU MACCUBA YIKE SBASIETCS IOCAEAHUM B HEMl, OITOMY €ro HY>KHO OCTaBUTb

Ha CBOECM MECTEC. —
54721591013 16
54(2[1]8 9 10 13 16
Q]

6-1t waa.

7-1t waz.

7 8 9 10 13 16
8-11 waz.

2(@)|1]5 7 8 9 10 13 16
9-1t waz.

45789101316
L1

[Tpupeaem $parmeHT npoyeAypsl COPTUPOBKM MACCUBA MPOCTHIM BBIGOpPOM

Procedure Sort (N: Integer; Var A: MyArray):;
Var i, j, k: Integer;
Maxi: Integer;{3HaueHue MakCMMaJbHOI'O 3JIEMEHTA pPacCCMaTpMBAEeMOl YacTM MaccueBa }

Begin

For i := N DownTo 2 Do Begin {llMkn no mjamMHe paccMaTpMBaeMoOir 4acTuU Maccuea. }
{llouck mHOekca Tekyuweym yacTu Maccuea. }

Maxi := 1i;

For j := 1 To i - 1 Do If A[j] > A[Maxi] Then Maxi := j;

If Maxi <> i Then Begin {llepecTaHOBKa 3JIEMEHTOB. }

k := A[i]; A[i] := A[Maxi]; A[Maxi] := k

End

End
End;

Oyennm KoamdecTso cpasHeHuit. ITpu nepsom npocmorpe ux N — 1, npu sropom — N — 2, npu nocacaem — 1.

Obujee koamdectBo C= N — 1+ N — 2+ ...+ 1= N+ (N — 1) /2 (NOcKOABKY 3TO CYyMMa IAEMEHTOB apPUPMETUIECKON
nporpeccun) man C= O(N?). IocaeaHsis 3anmch O3HAYAET, YTO ¢ PocTOM yncaa N KoanuecTBo cpasHeHuit GyaeT pacTu, Kak
kBappatuuHas GyHkymst o N (KOHKpeTHble KO3GPUUUEHTb 3TOi QYHKUMU AAST OJEHKU 3PPEKTUBHOCTU HE BasKHBI).

CopTrpoBKa NPOCTbIM 06MEHOM

Pacemorpum uaeio metopa Ha mpumepe. OTCOPTUpPYEM MO BO3PACTAHMIO MaccuB u3 5 aaementon: 54 8 2 9.
MepBoue npocmomp: pacemaTpuBaeTcest Bech MaccuB (I — HOMEp LIara Npu ABUMOKEHMU CAEBA HAMPABo).

i=1 548209

> MEHsIEM

i=2 45829
< He MEHsIEM

i=3 45829
> MEHsIEM

1= 4 45289

< He MEHsIeM

Takum O6p330M, MaKCUMAABHBIN IAEMEHT 9 OKa3bIBAETCSl HA CBOEM MECTE
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Bmopoit npocmomp: paccMaTpUBaeM YacTh MACCUBA ¢ HEPBOTO AO MPEAOCAEAHETO IACMEHTA.

i=1 45289
< HE MEHSICM

i=12 45289
> MCHSIEM

i=3 42589

< HE MEHsIeM
8 — Ha cBoem mecTe.

Tpemuut npocmomp: paccMaATPUBAEMASE YACTh MACCUBA COACPSKUT TPU MEPBBIX JAEMEHTA.

i=1 42589
> MCHsIEM
i=2 24589

< HE MCHSICM
5 — Ha cBOEM MecTe.
YemBepmot npocMomp: paccMaTpuBIEeM TIOCACAHIONIO 1Py JACMCHTOB.
i=1 24589
< HE MCHSICM
4 — Ha cBoem MmecTe.

Haumenpiunit saeMeHT 2 OKa3bIBAETCS. HA MCPBOM MECTe. 3AMETHM, 4TO B OOIJEM CAyYae KOAMYECTBO
3AeMeHTOB Maccupa pasHo N — 1.

17

IIPOCMOTPOB

Urak, Hau MaccuB OTCOPTUPOBAH. DTOT METOA TAK'Ke HAIBIBUOT “MeTOAOM myssipbka”. Ero HaswisaioT Tan nortomy,

4TO B MPOLECCE BhINMOAHCHUSI COPTUPOBKU Goaee “Ac‘l'l\'Mt’" AACMCHTDI (:)ACMCHTN ¢ 3AAQHHbBIM CBOdeTBOM, B HAIHCM CAyUae

MAKCUMAABH me) MAAO-TITOMAAY BCIIABIBAIOT Ha “ TMOBCPN HOCTb" ( OKAa3BIBAKOTCSI HA CBOEM MeCTe ) .

Procedure Sort (N: Integer; Var A: MyArray);
Var k,i,w: Integer;{k - HOMep npocMoTpa, u3MeHaeTcsa oT 1 mo N-1;
i - HOMep nepBOroc 3JIeMEeHTa PacCMaTPUBAEMOM Maphl;

w - pabouas nepeMeHHas HIJig NEePEeCTAaHOBKM MECTaMyM 3JIEMEHTOB MacCHBa. }

For k := 1 To N - 1 Do{lMkn no HOMepy npocMmoTpa. }

For i := 1 To N - k Do
If A[i] > A[i + 1] Then {llepecTaHOBKa 35eMeHTOB.} Begin
w = A[i])- A[i] := A[i + 1]; A[i + 1] : w
End
End;

Ipu copruponke “metorom nyswipbka” Bomoatsietcst N — 1 npocmotp, npuuem Ha i-M NPOcMOTPe mpom3Boautes N

— i cpasrenuit. Obuwee koanyectpo cpasennin C= N+ (N — 1) /2, T.e. Toxxe umeer nopsiaok O(N ).

.

CopTnpoBka npoCTbiMyn BCTaBKaMu

CopTHPOBKA 3TUM METOAOM TTPOU3BOAMTCST TIOCACAOBATEABHO LIAT 33 WIAroM. Ha i-m mare cuntaercst, 4To gacts Maccuna,
coaep kaujast nepnoie { — 1 3A¢MEHTOB, y'ke ylopsiaoucHa, 1o ecth A[1] € A[2] < .. < A[i — 1]. Aaace Gepercs i-it
JAEMEHT, W AASI HETO MOAGUPAETCSl MECTO B OTCOPTUPOBAHHONM HACTU MICCUBA, TAKOE, YTO IIOCAE €TO BCTABRM YIHOPSIAOUCH-
HOCTb HE HapyILAETCs1, TO ecTh Tpebyercst Haimu tanoe j (0< j<i— 1),uro A[j] < A[i] < A[j+ 1] (upmj= 0 snement
CTaBUTCSL HA TIEPBOE MECTO, A PU j = I — | OH OCTAETCSE Ha CBOEM MecTe ). 3aTeM BBIMOAHSICTCS BCTABKA 3AeMeHTa A [i] Ha

MECTO j Ha Ka>KAOM 1Iare OTCOPTUPOBAHHAS YaCTh MACCUBA YBEAMYUBACTCSI. A,I\Sl BBINMTOAHEHUSI TIOAHOI COPTUPOBKHU TTIOTPC-

6yercst BbinoanuTs N — 1 wwar.
PaccmoTpum 3TOT mpoyece Ha npumepe.
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IMycrs Tpebyertcs: orcopTupoBarh maccus u3 10 3A€MEHTOB 1O BO3pacTaHMIO.

1-i waa. 1368113159157

2-1 waa. 6138113159157

3-u wao. 6813113159157

4-1t waa. 6811133159157

5-1 wae. 3681113159157
6-11 waz. 1368111359157
7-ti waz. 1356811139157
8-i waa. 1356891113157

9-1% waa. 1356891113157
1356789111315

ITpoyeaypa copTupoBku.

PaccmaTpuBaem yacTp maccuBa 13 OAHOro 3aemeHTa 13. Berasasiem sTO-
poit aaemeHT maccuBa 6 Tak, YTOOBI YITOPSIAOYEHHOCTh COXPAHMAACh. Tak
Kak 6 < 13, sanuceiBaem 6 Ha nepsoe mecTo. OTCOPTMPOBAHHAS YACTh
MaccuBa COACP>XXUT ABa saemenTa (6 13).

BosbMmeM TpeTuii 3neMeHT Maccusa 8 1 noAbepem AAsl HETO MeCTO B yIIO-
y
PsAOYEHHOM YacTu maccmsa. 8 > 6 1 8 < 13, cACAOBATEABHO, €TO MECTO

BTOpOE.
Caeayrowguin asement — 11. OH 3anuchBaeTCs B YIIOPSIAOYCHHYIO YacTh

MaccUBa Ha TPEThE MECTO, Tak Kak 11 > 8, no 11 < 13.

Aanee, AeTICTBYs1 aHAAOTMYHBIM OOPA30OM, ONPEACASIEM, YTO 3 HEOOXOAMMO
3armmcaTh Ha MepBOe MECTO.

INo Toi sxe npuunne 1 3anmceiBaem Ha nepBoe MECTO.
Tak kak 5 > 3, HO 5 < 6, TO MECTO 5 B YNOPSIAOYEHHO YACTU — TPEThE.
Mecto uncaa 9 — wecroe.

Ornpeaeasiem MECTO AASI TPEATIOCAEAHETO IACMEHTA 15. OkasbIBaeTcs, 4To
3TOT 3A€MEHT MaCCUBA y>K€ HaXOAUTCSI HA CBOEM MECTe.

OcTrarock MoAOBPaTh MOAXOASILEE MECTO AASI TOCACAHETO SACMEHTA 7

Maccus oTcopTHMpPOBAaH ITOAHOCTBIO.

Procedure Sort (N: Integer; Var A: MyArray):;

Var i,j,w: Integer;

Begin
For i := 2 To N Do Begin
w = X[i]; J =1 - 1;

While (j > 0) and (w < A[j]) Do Begin A[j + 1] := A[j]; Dec(j) End;

A[j+1] :=w
End
End;

Oyenum 3¢pdexTnBHOCTD MeToaa. Aast maccusa, Hanpumep, 123 4 5 6 7 8 notpebyercs N — 1 cpaBHenue (Hanom-
HUM, YTO MbI COPTUPYEM B MOPSIAKE BO3pacTaHusi), a aast maccuBa 8 7654321 — N+ (N — 1) /2 uau C= O(N?).

IKCMEPUMEHTAAbHbIA Pa3AeA 3aHATUSA

Coptuposka noacyerom

IMycte aan maccus A us 10 aaemenros: 10, 5, 11, —5, 1, —4, 13, 12, —4, 13. Bo3bmemM mnepsblit IACMEHT.
Oxa3sbiBaeTcst, OH 6OAbILE MSTU APYIMX IAEMEHTOB M3 MACCUMBA. 3aNULIEM 5 B AOMOAHUTEABHBI MACCUB CYETYMKOB
Count. BeImoAHUM 3Ty ONEPayMIO AASL BCEX 3A€MEHTOB maccuBa A B utore moayuutcs caeayrowynin maccus Count: 5, 4,
6,0 3,1, 8,7, 2, 9. Ecau pasperuaercss UCIOAb3OBaTb AOMOAHUTEABHBIM MAaCCUB AASI XPAHEHUS] OTCOPTUPOBAHHBIX
A3HHBIX, TO OCTAETCs! MEPENUCaTh KaXKAbI JAEMEHT UCXOAHOTO MacCUBA Ha COOTBETCTBYIOLJEEC MECTO B PE3YABTUPYIO-
ijem maccuse B. To ecTb nepBbIit 3A6MEHT UCXOAHOIO MAacCMBa AOAKEH OKa3aThCsl HA LIECTOM MECTe B OTCOPTUPOBAH-

HOM, BTOpPOVl — Ha IISITOM U T.A.

Procedure Sort (N: Integer; A: MyArray; Var B: MyArray):

Var i,j: Integer;
Count: MyArray;
Begin

FillChar (Count, SizeOf (Count),0);

For i := N DownTo 2 Do
For j := i - 1 DownTo 1 Do

If A[i] < A[j] Then Inc(Count[j]) Else Inc(Count[i]):;
For i := 1 To N Do B[Count[i] + 1] := A[i]

End;
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Okas3bIBaeTcst, BIOAHE MOXKHO 060iTuch 1 6e3 maccusa B, ecan Bocroab3oBatses oneparopom Swap. Huske npuseaena
COOTBeTCTByIOIjas npoyeaypa. Pasbepute ee camocTosireabHo. [TokaxkuTe, 4TO OHA ACMCTBUTEABHO paboTocrocobHa.

Procedure Swap(Var x,y: Integer);
Var w: Integer;
Begin w := Xx; x = y; y = w End;
Procedure Sort (N: Integer; Var A: MyArray):;
Var i,j: Integer;
Count: MyArray:;

Begin
FillChar (Count,SizeOf (Count), 0);
For i := N DownTo 2 Do
For j := i - 1 DownTo 1 Do
If A[(i] < A[j] Then Inc(Count[j]) Else Inc(Count[i]);
For i := 1 To N Do Inc(Count[i]);
For i := 1 To N Do
While Count[i] <> i Do Begin
Swap(A[i],A[Count[i]]); Swap(Count[i],Count[Count([i]])
End
End;

[TpeAnoAO>KMM, YTO 3HAYEHMST SAEMEHTOB MAaccuBa A NMpuHaaaekaT unHTepBaay [u, v]. Hampumep, A cocrour us
anemeHToB 2, 4, 3, 2, 4, 2, 3, 4, 3, 2. TToacunTaem, CKOABKO Pa3 Ka’KAOE 3HAYEHUE BCTPEYACTCs] B MACCUBE: ABOTIKa — 4
pasa Tpoika — 3 pasa u uetsepka — 3 pasa (maccus Count: 4, 3, 3). Usmenum snavenuss Count Ha 4, 7, 10.
PykoBOACTBYsICH 3TOM MHPOPMALUEN SACMEHTBI MACCUBA A MOXKHO CPa3y 3alMCHIBATh HA CBOE MECTO B PE3YABTUPYIOLYMI
Maccus B.

Procedure Sort (N: Integer; A: MyArray; Var B: MyArray);

{CuntaeM, UTO 3HAUEHUs DIJIEMEHTOB MacCuBa A npuHamiexaT uHTepmBany [1..4].}

Const u = 1; v = 4;

Var i: Integer;

Count: Array[u..v] Of Integer;

Begin
FillChar (Count, SizeOf (Count),0);
For i := 1 To N-Do Inc(Count[A[i]]):
For i := u + 1 To v Do Inc(Count([i],Count[i - 1]);
For i := 1 To N Do Begin
B[Count [A[i]]] := A[i]; Dec(Count[A[il]l])
End
End;

A MO>HO AU cHOBa 0boitTuch 6e3 maccusa B OxaswiBaetcs, aa. B CACAYIOLJEM BEPLMM MPOLEAYPHI Sort MOKa3aHO, KaK
3TO CACAATh.

Procedure Sort(t: Integer; Var A: MyArray):;

Const u = 1;v = 4;

Var i,j,q: Integer;
Count: Array[u..v] Of Integer;

Begin
FillChar (Count, SizeOf (Count),0);
For i := 1 To t Do Inc(Count[A[i]]):
q = 1;
For i := u To v Do
For j := 1 To Count[i] Do Begin
Alq] := i; Inc(q)
End
End;

3aAaHUsA ANl CAMOCTOSITEALHOH pPaboThI

1. M3meHUTD MpOLeAypbl COPTUPOBKU B TPEX PACCMOTPEHHBIX METOAX TAK 4TOOBI OCYIJECTBASIAACH COPTUMPOBKA:
® YETHBIX IAEMEHTOB MACCUBA,;
® 3AEMEHTOB, 3aMUCAHHBIX HA HEYETHBIX MECTAX;
® OTPULATEABHBIX SACMEHTOB MACCUBA U T.A.
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Maccus 12 3 5 7 9 10 3a oauH mpocMOTP “METOAOM My3bIPbKA™ CTAHOBUTCS OTCOPTMPOBAHHBIM, Y OCTAAbHBIC
ITPOCMOTPBI HMYETO He AaloT. [TonmpobyiiTe MCKAIOUUTD AMILIHUE ITPOCMOTPBI.

Maccus 12 3 57 9 10 coprupyercst “meToaom mysbipbka” 3a OAMH npocmotp, a maccu 5 7 9 10 12 3 — 3a nars
(N—1) Tlonpobyiite HammcaTb Mporpammy, peasnsylolyio MOAMGUKALUIO 3TOTO METOAR, OAMHAKORO XOPOLIO
(MAU OAMHAKOBO MAOXO?) COPTUPYIOLJETO NMOAOGHBIE MACCUBBL. DTO MOXKHO CACAATh MYTEM CMEHBI HANIPABACHUI
HPOCMOTPOB, T.€. MEPBOHAYAAbHO B HampaBaeHuu — noaydaem 5 7 9 10 3 12, a 3aTem B HanpaBaeHUM ¢
pesyabtat — 3 5 7 9 10 12. Utak, yepeayemM HanpaBAeHMs!, MOKA MAcCUB He BYACT OTCOPTMPOBAH.
Obbeaunute Tpebonanus 3aaanuit 2 u 3. DTOT MeTOA HasbiBaeTcs “iweikep-copruposkoir”. Peaausyiite ero.

B coptupoBKe NpOCTbIMM BCTaBKaMu y6epuTe MEPEMEHHYIO X, T.€. BHYTPEHHUI LUKA 3AMULIUTE B BUAC:

While A[0] < A[j] Do.

(IModckazka Maccus A Heo6x0AMMO OGDBSBUTD TaK:

Array(0..Nmax] Of Integer
W i-i1 DAEMEHT 3aNUCHIBATh HA HYAEBOE MCCTO. DTO TAK HA3BIBAEMbIil mpuem “GaphepHoro saemenTa’.)
Moanduxaymns meroaa scraBok. Kak Bel TOMHMTE, HA MOMEHT BCTABKU ACMEHTA ¢ HOMEPOM { SIAEMEHTBI MacCUBA
¢ Homepamn ot 1 a0 i — 1 orcoptupoBaHsl. Beibepem 13 HUx CpeAHMI SA€MEHT (MAM OAMH U3 ABYX CPEAHMX) U
cpasHUM ero ¢ 3aemeHTOM A [i]. Ecan A [i] meHbLIe 3TOro aneMeHTa, TO MOUCK MECTA BCTABKMU CACAYET ITPOAOAIKATD
B A€BOV NIOAOBMHE, MHA4Y¢ — B MPABOI MOAOBMHE OTCOPTMPOBAHHOTO MACCUBA.

Dra cXeMa MOAYYMAA HA3BaHME ‘‘COPTMPOBKM GuHapHbIMU BeTaBkamu' . OHa mpearoskeHa Ak. Mouau B 1946
roAy v 6biAa OAHOV U3 MEpBbIX My6AMKALNIA 110 METOAAM KOMIIBIOTEPHOM COPTUPOBKU. Peaamsyite AaHHYIO cxemy.
A.A. Uleas B 1959 roay npearoskua ewje 0AHY MOAUPUKALMIO METOAA BCTABOK — COPTUPOBKY ¢ yObIBarommum
warom”. Ee cyTb nokaskem Ha npumepe. TTycTh ecTh MaccuB 13 BOchMU 3aeMeHTOB. CHauaAa A€AUM ero Ha 4 rpynmml
no 2 3A€MEHTa, COPTUPYEM 3AEMEHTHI B KaXKAOI TpyIe. 3aTeM — Ha 2 TPYINbI IO 4 3ACMEHTA, BBIMTOAHSIEM AAS
HUX COPTUPOBKY M, HAKOHEY, COPTUPYEM OAHY TPYIIY U3 8 SAEMEHTOB.

TTpm mpoCThIX BCTaBKAX Mbl MEPEMELJAAM INEMEHT TOABKO B COCCAHIOIO TMTO3ULHMIO, @ B 3TOM METOAE MEPEMEIEHUE
IIPOMUCXOAUT Ha GOABILIME PACCTOSIHUSA, YTO TPUBOAMT K MOAYYEHMIO HOACE OTCOPTMPOBAHHOTO MACCUMBA M B KOHEY-
HOM MTOTe K MOBbILIEHUIO 3$PEKTUBHOCTI METOAQ.

3uauenus 4, 2, 1 HaspiBaloTcs npupawgeHusmu. Pasymeercsi, MOSKHO MCIIOAB3OBATD M APYTME 3HAYCHUSI TIpUpalye-
Hui1, Hanpumep, 5, 3, 1. IMocaeAHee npupalyeHue BCeraa AOASKHO GbITh pasHoO 1.

A.KHyT A2eT OLEHKy 3TOrO MeTOoAa mpu rpamotHom Beibope npupawjerun — O(N'“). Ayumwmm cuuraercs
BHIGOP B3aMMHO MPOCTHIX YMCEA B KAYecTBe 3HauYeHuit npupawyeHuin. Peaansyirte “copruposky ¢ y6niralouum ma-
rom” AASL 33AQHHBIX 3HAYEHWIt [TPUPALYEHMUIA.

[ycts N SIBASIETCS TOYHBIM KBAAPATOM HATYPAABHOTO UMcAa, Hanmpumep, N = 9. Pasaeaum maccus Ha VN rpynn no

VN 3nementon B kaxaoiL. Bribepem MakcMMAaABHBIN SAEMEHT B KaXKAOM rpymre... Bripouem, ayume pacemorpets
npumep.

IMyctb Aan maceuB 7 103 515 9 6 12 8.

Ipu nepronayanbHOIt pasbuske noayuaem caeaytowgue rpymnbi: (7 10 3) (5 159) (6 12 8).

MakcumansHoie 3aements rpynn — 10 15 12.

MaxcumanbHbiit u3 Hux 15, OH BO BTOpOU rpymie.

Ecan ocTapiumecs aaemMeHTsI U3 BTOpOU rpymmbl, a 310 5 u 9, menpire 10 u 12, To Mbl HalAM Cpasy TPU IAeMEHTA

3armmcbiBAEMbIC HA CBOU MECTA.

Ecau Het, TO 3aMeHsIEM MaKCUMaABHbBIE SACMEHTHl IACMEHTAMU U3 TPYIIIIbL
Sror metoa npearosker D.X. Opanaom B 1956 roay u noayuma Haspanue “MmeTopa KBaapaTuiHoro spibopa”. Koan-

yecTBO cpasHeHuit umeeT nopsiaok O(N« VN ) Peaausyute 3TOT MeTOA.
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NMAaH 3aHaTUN

o UsyueHme METOAOB copTUpOBKH ¢ BpemeHHOI oyenkon O(N -+ log,N).
® BhINOAHEHME CAMOCTOSTEABHOM PAbOTHI.

CopTnpoBKa CAMSIHUSMU

Mpesxcae yem 0BCY>KAAT METOA, PACCMOTPUM CACAVIOLJYIO 3aaady. [pebyetcst oGbeaunnts (“cants”) ynopsaoueHtbie
dparmentsr maccuna A: A[A], ..., A[m] w Alm + 1], ..., Alg] B oaun A[X], ..., A[g¢], ecTecTBenHO, TOXe ynopsiaOueH-
uoiit (k< m < q).

OCHOBHasI MAES PELLEHUSI COCTOUT B CPABHEHUM OYEPCAHBIX SACMCHTOB Ka>KAOTO (GPArmMeHTa, BbISICHEHMM, KAKOM U3
3ACMEHTOB MEHDIIIE, EPEHOCE €r0 BO BCIOMOTATCABHBIN MaccUB [ (AAsI IPOCTOTHI) W MPOABUSKEHUM IO TOMY PparmeHTy
MAacCuBa, U3 KOTOPOTO B3SIT 3AeMeHT. [1pu 3Tom caeayeT He 3abbiTh 3armmcath B D OCTaBLIyIOCS YacTb TOro $parmeHTa,

KOTOpBIit He ycnea cebs “ucuepnars”.
Mpumep

IMycts mepnniit pparmenT coctont M3 5 saemenron: 3 5 8 11 16, a sropoit — u3 8: 1 57 9 12 13 18 20. Pucynok
UAAIOCTPUPYET AOTUKY PaboThl aaroputma o0beAnHeHUST GPArMEHTOB.

3 5 8 11 16
I | i
war 2| |mar 3| fmar 6| [mar 8] fwar 11
3<5 5=5+}1 8<9 1<12| [ 16<18
|
1 v ; l l
D 1 3 5 S 7 8 9 11 12 13 16 18 20

Lﬁ r————I| I [ —_—
war |1 war 4| |mar S| war 7 || mar 9 | mar 10 war 12
1<3 5<8 7<8 || 9<11 || I2<16|] 13<16

| | I I | |
1 5 7 9 12 13 18 20

Procedure Sl (k,m,q: Integer; Var A: MyArray);
Var i,j,t: Integer;
D: MyArray:; .
Begin -
ix=%k; 3j:=m+1l; t :=1;
While (i <= m) and (j <= g) Do Begin (lloka He 3akKOHUYMJICS XOTs Ol OOMH QparMeHT. }
If A[i] <= A[j] Then Begin D[t] : A[i]; Inc(i) End
Else Begin D[t] := A[j]; Inc(j) End;
Inc(t)
End;
{OnuH u3 pparmMeHTOB oOpaboTaH MOJHOCTBEIO, OCTAaJIoOCh NnepeHecTu B D ocTaTok mpyroro ¢parMeHra. }
While i <= m Do Begin D[t] := A[i]; Inc(i); Inc(t) End;
While j <= g Do Begin D[t] := A[j]; Inc(j); Inc(t) End;
For i := 1 To t - 1 Do A[k + i - 1] := D[1i]
End;

[TapameTp m M3 3arOAOBKA MPOLEAYPH MOJKHO YOPATh, €CAM AAMHBI ABYA PPArMEHTOB BYAYT OTAMYATHCS He Boaee, yem
H1 1 AOCTAaTOYHO OCTABUTH AMLID HUKHIOK W BEP\HIOKO IPAHIiLbl GPATMCHTOB, T.€. 3ATOAOBOK MPOLEAYPH OYA€T BBIrAs-

A€Th TaK: S1(k,q: Integer; Var A: MyArray), ra€ k — HWXKHSS, 4 § — BCPXHSISI TPAHUIBIL. Boruncaenue m (3ata
MEPEMEHHAsI CTAHOBUTCSI AOKAABHOI ) CBOAUTCS K OpucBanBaHMio: m := k + (g - k) div 2. YuTs Bce Bhieckasas-
HOE TMPUBCACM MPOLCAYPY COPTUPOBKU. TTepBbiit BbI3OB MpoyeAypsl — Sort (1, N).

Procedure Sort (i, j: Integer);

Var t: Integer;

Begin
If i >= j Then Exit; {O6GpaGaThBaeMuit PparMeHT MacCMBA COCTOMUT M3 ONHOTO 3IJIEMEHTA.}
If j - i = 1 Then Begin If A[j] < A[i] Then Begin
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{ObpabaTHBaeMut pparMeHT MacCuBa COCTOUT U3 OBYX ISJIEMEHTOB. }
t := A[i]; A[i] := A[j]:; A[Jj] := A[i]

End

End

Else Begin
Sort(i,i + (j - i) div 2); {PasbuBaeM 3amaHHHI QparMeHT Ha InBa.}
Sort(i + (j - i) div 2 + 1,7);
S1(i,j,A)

End

End;

3ameuanue AAR YMHTEAR

Memod crusanuii — OfUH U3 EPBBLIX B TEOPHUU aJIrOPUTMOB cCOPTHPOBKH. OH npefsioxkeH J[»xoHOM
¢or Heiimanom B 1945 rony. B HeM peann3oBaH oaquH U3 PyHAaMEHTAJIbHBIX IIPUHIIUIIOB HH(pOpMa-
THUKHU — “pasfessii 1 BIacTBYil”. PekoMeHAyeTCsA NIPOAeJaTh C yUYalUMHUCS “PYYHYIO” TPACCUPOBKY
paboThl nponeayphl Ha Pa3JIMYHBIX IpUMepax. ITO, BO-NIEPBHIX, ITO3BOJIUT B OUEpPeAHOI pa3 rirybsxe
NOHATH CYTh NPHUHIMIIA H, BO-BTOPBIX, IPOBEPUTh NOHUMaHUe U yCBoeHHe TeMbl “Pekypcus”. 3d-

¢dexTHBHOCTL anropurma, no I.Kuyry, cocraBnser C = O(N - log,N).

BuicTpas copTupoBka

OnuceiBaemerit metop 6614 npearosxer 4.9.P. Xoapom B 1962 roay. Ero addextuBHOCTD, Kak MpaBuao, AOCTATOYHO
BBICOKasl, TIO3TOMY aBTOP Ha3BaA ero “GBICTPO COPTUPOBKON .

U3roxum maeto metopa. B ucxoarom maccuse A Beibupaercs: Hekotopbiit 3aemeHT X (6apbepHblit saement). Hatneit
yeAbio sBasierca 3anuch X “Ha cBoe mecto” k, Takoe, 4TO caeBa OT X HAXOAMAUCH GBI IAEMEHTHI MACCUBA, MEHDILME UAU
paBHble X, a cipaBa — 3A€MEHTHI MaccuBa, 6oasiume X, T.e. MACCMB A AOAXKEH UMETDH BUA:

(A[1], A[2], .., ATk — 1)), Alk] = (X), (A[k+ 1], .., A[n]).

B pesyasraTe 3aemenT A [k] OKa3biBaeTCsl Ha CBOEM MECTE M MCXOAHBIN MAacCMB A AEAUTCSI HA ABE HEYTOPSIAOYEHHbBIE
yacTh, 6aprepom MesKAY KOTOpbiMU siBAsieTcst daemeHT A [k] . AaabHeiiiume A€VCTBUSI O4EBUAHBI — HE3aBUCUMO COPTUPO-
BaTbh TMOAYYEHHBIE YaCTM TAKUM >Ke OOpasoM AO TexX Mop, NMOKa He OCTAHYTCSl YACTU MAcCUBA, COCTOSIIUE M3 OAHOTO
JAEMEHTa, T.e. NIOKa He GyAeT OTCOPTUMPOBAaH BECh MACCUB.

Mpumep
Ucxoausiit maccus coctout 3 8 anemenTtos: 8 123 7 19 11 4 16. B kauecTBe 6aphepHOro 3A€MEHTA BO3bMEM CPEAHMIA

anement maccuBa (7). IMpousseass Heobxopmmble mepectaHoBkM, moayuum: (4 3) 7 (12 19 11 8 16), arement 7
HaXOAMUTCs1 Ha cBOoeM mecte [1poAoAKaem cOpTUMPOBKY.

AeBas wacmp: MpaBas wacmo:
(3)47 (121911 8 16) 347 (8) 11 (1912 16)
347 (121911 8 16) 347811 (1912 16)

34781112 (19 16)
34781112 (16) 19
347811121619

U3 npuBeA€HHOro ONMMCAHUs aATOPUTMA SIBHO IIPOCMATPUBAETCS PEKYPCUBHAS CX€MA PEAAM3ALMM, TAPAMETPAMU KOTO-
POV SIBASIIOTCSI HUKHSISI M BEPXHSISI TPaHULBI U3MEHEHMUST MHACKCOB COPTUPYEMOM HACTU UCXOAHOrO maccusa [lpuseaem
MOAMPUKALUIO ITPOLEAYPEI OBICTPO cOpTHMPOBKYU M3 KHurn H.Bupra.

Procedure QuickSort(m,t: Integer);
Var i,j,x,w: Integer;
Begin

i :=m; j :=t; x := A[(m + t) div 2] -
Repeat

While A[(i] < x Do Inc(i);

While A[j] > x Do Dec(j):;

If i <= j Then Begin w := A[i]; A[i] := A[jl; A[j] := w; Inc(i); Dec(j) End
Until i > j;

If m < j Then QuickSort(m,j);

If i < t Then QuickSort(i,t)

End;
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3ameuaHus ars Y4uTeAas

A
412371911816
473121911816
437121911816
347121911816
347819111216
347811191216
347811191216
347811121916
3478111216 19
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IIpomonskuM HamKM paccyXKAeHuA. B mpoueaype ects ciaeaymwoiee aeiicrsue: “Eciun i < j, Torga
nepectaBiasem asnemeHTH A[i] u A[j]”. IlonyyaeTcsi, 4To IpY paBeHCTBE MBI BHINOJIHAEM Bpojae Obl
HEHYKHYIO NIepeCTaHOBKY 3JIEMEHTOB MaccuBa. Ho cTouT 3amMeHuUTH omepanuio “<” Ha “<”, KaK B
pe3yJabTaTe NMoayyuM GeCKOHeuHyIo paboTy mpoueaypsl (“sanukianBanue”).

Hanee. PekypcuBHBIH BBI30B NPOLEAYPHI OCYLIECTBIAETCS NPU CPABHEHUH If m < j Then ... A
€CJIM MPOCTO BhI3BaTh? PeaybTaT He 3aMeIUT cKa3aTheA. IIponsoiiieT mepenojiHeHne CTeKa aJpecoB
BO3BpaTa.

KoHcTpyKkuuA Repeat .. Until i > j pabGoTaeT ¥ IpPH i = j, YTO KaXe€TCA HEECTECTBEHHBIM.
3aMeHuM ee Ha Until i >= j. Yro mpomsoitger?

IIpu nayuyenun tembl “Pexkypcus” Bceraa obpaiiaeTcsi BHUMaHue Ha TO, YTO B TAKUX aJIFTOPHUTMaxX
06s13aTesIbHO NOJIXKHA OBITh “3araymiKa”. Kak oHa peainsoBaHa 3fech?

3aKJIOYUTEJbHBIM “aKKoOpAoM” 0OCYXAEHUS MpoLeAyphl MOXET CTaTh HalnucaHHe BEePCUU
MporpaMMmsbl, COOTBETCTBYIOLIEil MpUMEPY, pACCMOTPEHHOMY B HauaJje naparpada OauH M3 BapHaHTOB
peajn3aliy NPUBOAUTCA Aajee.

Procedure quicksort(m,t: Byte):
Var i, j: Byte;
x,w: Integer;
Begin
i :=m; j :=+t; x := al[(m + t) div 2]-
While i <= j Do
If a[i] < x Then inc (i)
Else if a[j] > x Then dec(j) Else
Begin w := a[i]; a[i] := aljl; alj] := w; inc(i); dec(j); End
If m < j Then quicksort(m,j);
If t > i Then quicksort(i,t);
End;

C 3Toi1 npoleypoil MOKHO NPOJEaTh BCe Te Ke 3KCIIEPUMEHThl UYTO M C MpeAblAyIiieii MporpaMmoit:
W3MEHUTH OllepaTOphl CPaBHEHUA, ITapaMeTPhl PEKYPCUBHOI'O BhI30Ba HUJIM yCJIOBUe IIUKJIa While. B
KOHEYHOM HMTOre oJIy4aeTCsA HHTepeCHoe 3aHATHE, 0COOEHHO eCJIK COBMeIIlaTh “pPYyUYHYyI0” TPACCHUPOBKY
MporpaMMmsbl C MOLIATOBHIM BBINIOJHEHWEM MNpPOLEAYyp.

OyeHum 3dpdPekTUBHOCTH METOAA. TIPCATIOAOIKUM, YTO PasMeP MaCCUBA PABEH YUCAY, SIBASIIOLJEMYCSI CTEMIEHBIO ABOMKH
(N = 2%), u npu KaKAOM PasaercHUM 3AeMeHT X HAXOAMTCS! TOUYHO B CEPEAMHE MAccuBa. B 3TOM cayuae mpu mepsom
MPOCMOTPE BHINOAHSIETCSI N CPABHEHMIT U MACCUB PASACAMTCSI HA ABe YacTu pasmepamu = N / 2. Aas kaKAOM M3 3THX
yacTeit He06x0AUMO BhiNOAHKUTh N / 2 cpaBHeHuit u T.A. CACAOBATEABHO,

C=N+2-(N/2)+4-(N/4)+ ..+ N-(N/ N)=O0O(N-log,N).

Bripouem, ecan N He sIBASIETCS! CTENMEHBIO ABOMKM, TO OLJEHKAa BYACT MMETh TOT Ke MOPSIAOK.

Bripoyem, cyljecTBYIOT TaKue MOCACAOBATEABHOCTH, AASL KOTOPBIX BpeMsi OBICTPOI COPTUMPOBKM IMPOMOPLMOHAABHO
O(N?). B 3Tom cayyae Ha KaXKAOM LUATE PASMEP COPTUPYEMONM YACTH MACCUBA YMEHBILACTCSI TOABKO Ha eanHuyy. [lompo-
6yem MOCTPOUTh TAKME TTOCAEAOBATEABHOCTU AASI pasAuuHbIX 3HadeHun N. OrpaHmuuumcst cAyyaem, KOTAa MCXOAHBIMU
AQHHBIMM SIBASIETCSI MTepecTaHoBKa 4ncea ot 1 a0 N.
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BosHukaer cobaa3H BOCIOAB3OBATHCS HAMUCAHHONM IPOrPAMMOIL, AOMIOAHUB €€ TEHEPATOPOM BCEBO3MOXKHBIX MepecTa-
HOBOK M CYETYMKOM YuCAa cpaBHenmit. Ho aast Takoro “A060BOro” moaxoaa He XBaTUT HUKAKMX MOLJHOCTEN KOMIIBIOTEpA
npu 6oabinx 3HaueHusix N.

[Tonpobyem Bpy4YHYIO MOCTPOUTH UCKOMYIO TIOCACAOBATEABHOCTDh AAST Heboablmx N.

ITpu N = 3 oaAHOI M3 MCKOMBIX MOcAeaoBaTeabHOCTEN siBAsieTcst 1 3 2. Tlpu mepsom mpocmotpe 3 mepecraBasiercs
€ 2 1 PeKyPCUBHO BBI3BIBAETCSI OOPAOOTKA MOCACAOBATEABHOCTU U3 ABYX NMEPBBIX JACMEHTOB

[Tpu N = 4 mepecTaHOBKA 3ACMEHTOB Ha MEPBO UTCPALUM AOAXKHA NPUBOAUTb K TOMY, YTO HA BTOPON UTEpaLuUn
coprupyetcst 1 3 2, a 3t0 nocaepoBareabHocts 1 4 2 3.

Mcxoas M3 3TOro NpuHYMNA, MPOAOAKMM “PydHOE” MOCTPOECHME MOCACAOBATEABHOCTHU. Pe3yAbTATHI AASI EPBBIX 3HaYe-
Hut N npuBeaeHs! B Tabanye.

MecTo B moCA€AOBaTEABHOCTH
N| 123|456 | 7| 8| 9]|10|11]12
311 3(2
4|1 14| 2|3
S 1|4 5] 3|2
6| 1{4)163)2(5
711141671253
8|1 1146 82| 5]|3]|7
911141618953 7] 2
10 11 4] 6| 8|10 5| 37|29
11 1| 4| 6| 810|111 3|7 |2] 9|35
12 14| 6| 8|10(12| 3| 72| 9| 5]11

Ecam ¢ reHepayueit nepBoit 4acTu MOCACAOBATEABHOCTH CAOXKHOCTe HeT (OHa HauMHaercs: ¢ 1, a 3aTemM pacroAararorcs
YeTHblE YMCA, HAYMHAS ¢ 4), TO BTOPYIO MOAYYUTh HECKOABKO cAOKHee. [1pu HeyeTHbix sHaseHusix N Ha mecte N div 5+ 1
sanuchiBaeTcss N. A 3aTem Ha YETHBIX MeCTax j YMcAd j — 1 M HEYeTHBIX j — MepBOe YEeTHOE YUCAO, MOAYYAEMOE B
pesyabrare onepayuu j = (j + 1) div 2, u3 KOTOPOro TOXKe BBIYMUTAETCSI EAMHMLA.

UCKAIOYEHMST AASI BBIYUTAHUSI EAMHULBI CACAYET CACAATh AASI 3HAYEHMsl j, paBHOro 2. BOT Temeph MOXKHO HAamucaTh u
MPOrPaMMy TeHEPALUM TIOCAEAOBATEABHOCTH, AASI KOTOPOU copThpoBka Xoapa umeet caoxknocts O(N?):

Program sequence;
Var i,j, N: Integer;

Begin

WriteLn (' InuHa nocyenoBaTeJIbHOCTHU ')
ReadLn (N) ;

Write('1l',"' ');

i = 2;

While (2 * i <= N) Do Begin

Write(2*i,' ')

Inc (i)

End;

If (N > 1) and Odd(N) Then Begin

Write(N,' ');

Inc (i)

End;

While i <= N Do Begin

jei=i;

While Odd(j) Do j := (j + 1) div 2;

If §j > 2 Then Write(j - 1,' ') Else Write(j,"' '"):

Inc (i)

End;

WriteLln
End.
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MupamuaanbHas COpTUPOBKa

Meroa npearosken Ak.V.Ax. Yuabsmcom u P.Y. Oroitaom B 1964 roay.

Snementsl Maccupa A obpasyioT MUPaMMAY, ©CAM AASL BCEX 3HAYEeHWit [ BBIMOAHsIOTCS yeaosust: Afi] < A[2+i] u
Ali] € A[2-i + 1]. Ilpumep. Daementnt maccusa 8 10 3 6 13 9 5 12 He obpasyior nupamuay (A[1] > A[3],
A[2] > A[4] n T.A.), a 3aementsr 3 6 5 10 13 9 8 12 — o6pasyior. O4eBUAHO, YTO HACTb IAEMEHTOB MACCUBA
A[N/2+ 1..N] HesaBucumMO OT ux 3HaueHU obpasyeT nupamuay. [1peanoroskum, 4to Ham HeOGXOAMMO OTCOPTUPOBATD
maccus A (8 10 3 6 13 9 5 12) no HeBospacTaHUIO.

N A€o0 COPTUPOBKU TMOSICHUM € TIOMOLYbIO CAeAyioljen TabAnybl (KypCUMBOM BBIACACHA YACTh SAEMEHTOB MAacCMBa,
06pasyloLyuX MUPAMUAY, SKUPHBIM LUPUGTOM — OTCOPTUPOBAHHASI YACTh MaccuBa). B koneuHom urtore 3a 30 waros mer
MOAYYA€M OTCOPTUPOBAHHBIN MACCUB.

Ne wara A KommeHTapuu

1 810 3 613 9 512 Crpoum nupammay u3s sasemeHToB A ¢ 1-ro mo 8-it
2 810 3 613 9 512

3 810 3613 9 512

4 8 6 31013 9 512

5 36 51013 9 812

6 12 6 51013 9 8 3 Mensiem mectamu 1-i1 1 8-t sAeMeHTBI

7 12 6 51013 9 8 3 Crpoum nupammay ms ssemeHtoB A ¢ 1-ro no 7-i
8 126 51013 9 8 3

9 12 6 51013 9 8 3

10 5681013 912 3

11 12 6 81013 9 5 3 Mensiem mectamu 1-i1 u 7-i1 snemeHTBI

12 12 6 81013 9 5 3 Crpoum nupamuay u3 ssemeHToB A ¢ 1-ro no 6-it
13 12 6 81013 9 5 3

14 12 6 81013 9 5 3

15 610 81213 9 53

16 910 81213 6 5 3 Mensiem mectamu 1-it u G-t 3AeMeHTBI

17 )10 81213 6 5 3 Crpoum nupamuay u3s saemeHToB A ¢ 1-ro no 5-i1
18 910 81213 6 5 3

19 810 91213 6 53
20 1310 912 8 6 5 3 Mensiem mectamu 1-i1 u 5-i1 snemeHTHI

21 1310 912 8 6 5 3 Crpoum nmupamuay u3 saemeHToB A ¢ 1-ro no 4-i
22 1310 9128 6 5 3
23 9101312 8 6 5 3

24 121013 9 8 6 5 3 MeHsiem mectamu 1-i1 u 4-11 3neMeHTbI

25 121013 9 8 6 53 Crpoum nupamiay us ssemenros A ¢ 1-ro mo 3-i1
26 101213 98 65 3

27 131210 9 8 6 5 3 Mensiem mectamu 1-i1 u 3-it aneMeHTB

28 131210 9 8 6 5 3 Crpoum nupamuay u3 ssemenTton A ¢ 1-ro no 2-it
29 121310 9 8 6 5 3

30 131210 9 8 6 5 3 Mensiem mectamu 1-i1 u 2-11 3A€MEHTH
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Tenepb MPeANOAOKUM, YTO Mbl YMEEM CTPOUTH TIMPAMMAY M3 3ACMeHTOB maccusa A ot 1 A0 ¢ (mpoyeaypa Pyram(q) ),
TOTA2 MPOLECAYPA COPTUPOBKU UMEET BUA!

Procedure Sort;

Var t,w: Integer;

Begin

t := N;

Repeat
Pyram(t); {CTpouMm nupamMmuny us t sJ€eMeHTOB.}

w := A[l]; A[1l] := A[t]; A[t] := w; {MeHaeM MecTaMu 1l-11 U t-11 BJIEMEHTH. }
Dec (t)

Until t < 2

End-

3 TabAuLbl BUAHO YTO MPOLECC MOCTPOEHMST MUPAMUMABI HAYMHAETCS! ¢ KOHLA MaccuBa. [Tocaeanue ¢ div 2 snemen-
TOB SIBASIIOTCSI TUPAMUAOM 11O TOM MPOCTOI MPUYUHE, YTO YABOCHUE MHACKCA BHIBOAUT HAC 33 MPEACABl MaccuBa. A 3aTem
6epeTcs O4ePEAHOI CIPABa IAEMEHT U “TIPOTAAKMBAETCs MO MACCUBY AO TeA TOP, NMOKA OH He BYACT MEHbLLe SAeMEHTa
C YABOCHHBIM MHAEKLOM IO OTHOLUCHUIO K MHAEKCY PACCMATPUBAEMOrO 3aeMeHT:. [Ipoijecc mpoAoAKaeTcst Ao Tex nop,
MOKa MBI HE MOCTABUM HA CBOE MECTO TMEPBHIN 3AeMeHT maccupa. [Tpupeaem TekcT npoyeayphl.

Procedure Pyram(q: Integer);
Var r,i,j,v: Integer;
pp: Boolean;
Begin
r := q div 2 + 1;{3Ta yacTb MaccuBa SABJSAETCS NUPaMMUOON. }
While r > 1 Do Begin
{LMKJI MO SJIeMeHTaM MaccuBa, IUIS KOTOPHIX HEOOXONMMO HaMTM MeCTO B NuMpammie. }

Dec(r);

i := r; v := A[i];{lHDekC paccMaTpMBaeMoOr'o 3JIEMEHTA U CaM 3JIEMEHT.}
j := 2 * i;{/HOEeKC 3JIeMeHTa, C KOTOPEM MNPOUCXOOUT CpaBHEHMue. }

pp := False; {CumTaeMm, 4YTO OJid 3JIEMEHTa HEe HaMOEHO MeCTO B NupaMuue. }

Whaile (j <= gq) and not pp Do Begin
If j < g Then If A[j] > A[j + 1] Then Inc(j);{CpaBHMBaeM C MEHbIMUM IIJIEMEHTOM. }

If v <= A[j] Then pp := True {3JIeMEHT HaxXOIOMUTCS Ha CBOEM MecCTe.}
Else Begin A[i] := A[j]; i := j; j := 2 * i End
{llepecTaByseM 3JIeMEHT U uUIeM najblie Mo nupaMmuue. }
End;
Ali] := v
End
End;

UssecTHo, uto 3TOT MeTOA umeeT 3ddektunHocts nopsaka O(N « log,N). OAHAKO ecAM PACCMOTPETh aATOPUTM
BBILLETIPUBEAEHHOI1 POTPAMMBI, TO OKaxeTcs1, 4To ee oyeHka O(N? - log N). IMouemy

ITpu coptuposke nmpoyeaypa Pyram Bri3biaercss N—1 pas. DTa npoyeaypa COCTOUT M3 ABYX BAOXKCHHBIX JUKAOB
croxkHoctn — N u log,N. Craro 6wiTh, ynmopsiaouusaHue OAHOTO 3AeMeHTa Tpebyer He Goace log N aeiicTsuis,
noctpoeHne noanon nupamuabl — N+ log,N aeitcTsuii.

B BHILIENTPUBEACHHOM AATOPUTME MOCAE KAXKAOM MEPECTAHOBKM IACMEHTOB BHOBb CTPOUTCS MUPAMUAL AASI OCTAB-
LUMXCST IAEMEHTOB Maccupa. A sadem? [Tupamuaa noutu ecth. TpebyeTcst TOABKO “IIPOTOAKHYTH” BEPXHUIT SAEMEHT
Ha cBoe mecTo (cTpoku Tabanysl ¢ Homepamn 7—9, 12—14, 17—18, 21—22, 25—26, 28).

Boiaeaum “npoTaskupaHue” OAHOTO 3AEMEHTA B OTAEABHYIO MPOLEAYPY Pr (r, q), TA€ ¥ — HOMEP NPOTaAKUBae-
MOTO 3AEMEHTA, § — BEepPXHee 3HaYeHUe MHAEKca

Procedure Pr(r,q: Integer);

Var r,i,j,v: Integer;
pp: Boolean;

Begin

i :=r; v := A[i]; {lHOnekCc paccMaTpMBaeMOI'0 3JIEMEHTA M CaM 3JIEMEHT. }
j = 2 * i;{/lHDEeKC 3JIeMeHTa, C KOTOPHEM MNPOMCXOIUT CpaBHEHMuEe. }

pp := False; {CumMTaeM, 4YTO IJiAg 3JIEMEHTa HE HaWIEHO MeCcTO B Nupammuie. }

While (j <= g) and not pp Do Begin
If j < g Then If A[j] > A[j + 1] Then Inc(j);{CpaBHMBaAeM C MEHbLINUM 3SJIEMEHTOM. }

If v <= A[j] Then pp := True {3JIeMEHT HaXOOMUTCs Ha CBOEM MecTe. }
Else Begin A[i] := A[j]; i := 3; j := 2 * i End

{llepecTaByigseM 3JIEMEHT M MIOEM QnaJjiblie Mo nupamuiue. }

End;

A[i] := v

End;
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Kaxue usmeHeHus: npousomayT B nmpoyeaype Sort ¢

Procedure Sort;
Var t,w,i: Integer;

Begin

t := N div 2 + 1;{3Ta yacTe MaccmuBa ABJISETCH NUPaMUIOOM. }

For i := t - 1 DownTo 1 Do Pr (i,N);{CTpouMm nupammuny (TONbKO OIMH pa3) .}
For i := N DownTo 2 Do Begin

w = A[1l]; A[1l] := A[i]; A[i] := w;{MeHseM MecTammu 1-i1 u i-i1 351€eMeHTH }

Pr(l,i - 1) ({lporankuBaeMm l-i1 3JIEMEHT. }

End
End;

CoptupoBka 5 3AeMeHTOB 3a 7 CpaBHeHHWi

Kak Aerko noHsTh MO KOAMYECTBY CPABHEHUI1, ITOT METOA ObILTpee PacCMOTpPeHHbIX paHee. Paccmorpum maccus A us
nsitu 3aemeHToB. C MOMOIYbIO MPOLEAYPH! Swap MO 3HAYEHUIO UHAEKCOB i, j MEPECTaBASIIOTCSI ABA SA€MEHTA.

Procedure Swap(i,j: Integer);
Var t: Integer;
Begin t := A[i]; A[i] := A[j); A[Jj] := t End;

Aeiicteus, npuseacHHbIe Ha pucyHke 1 (3 cpaBrenus), npuBoasT Bce 120 pasamMyHBIX MEPBOHAYAABHBIX CUTYayuii K
suay. A[1] < A[2] < A[4] u A[3] < A[4]. PakTuyecku Mbl CPaBHMAU TMOMAPHO MEPBBIE YETBIPE JAEMEHT2 U
CPaBHUAU MaKCUMaAbHbIE 3AemeHThl nap. Yo ke ocTaroch caeaars? Berasuts A [5] B orcopTupoBanHblit Maccus u3
TPEX DACMEHTOB, a 3aTeM BCTaBuTh A [3] B OTCOPTUPOBAHHBIN MacCUB U3 YETHIPEX SAEMEHTOB C YYETOM YCTAHOBAEH-
Horo ¢akta A[3] < A[4]. Ha To u Apyroe AeicTBUE OTBOAUTCSI MO ABa CpaBHEHMUsi. AATOPUTM MX BBIIOAHEHUSI
NPUBOAUTCSI HAa pucyHkax 2 u 3. B HexoTopbix cayyasx, Hanpumep, ecau A[S5] < A[4], nepecTaHoBKa 3A€MEHTOB
maccuBa He BhinoansieTcss. O6bsicHUTE, MOYEeMy BO3ZMOXKHBI TaKMe CUTYaUUN.

ae Swap(1,2)
HEeT ‘ o
na
A[3] > A[4] l Swap (3, 4)
A[5] < A[1]
HeT HeT
HeT
na Swap (5, 2) na
A[2] > A[4] Swap (2, 4) Swap (5, 4)
/ Swap (1, 3) y
Swap (5, 4) Swap (5, 4)
ner Swap (4, 2)
Swap(2,1)
Puc 1 Puc. 2

HeT

Swap (3, 2)

aa

Swap (4, 3) Swap (3, 2)
Swap(2,1)

Puc. 3
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Takoit crnocob copTupoBku nsTh 3aemeHTOB npeasoskeH LB, Aemyrom B 1)56 roay. Huske npusoputcst dparment
MTPOrPAMMHON PEAAM3ALUM ITOTO AATOPUTMA.

Began
""1f£ A[1] > A[2] Then Swap(l,2);
If A[3] > A[4]) Then Swap(3,4);
If A[2] > A[4) Then Begin Swap(2,4);Swap(l,3) End;
If A[5] < A[2]) Then If A[5] < A[l] Then Begin Swap(5,4);Swap(4,2);Swap(2,1) End

Else Begin Swap(2,5);Swap(4,5) End
Else If A[5] < A[4] Then Swap(5,4);

If A[3] < A[2) Then If A[3] < A[l] Then Begin Swap(2,3):;Swap(l,2) End
Else Swap(2,3)
Else If A[3] > A[4] Then Swap(3,4);

End.

3aAaHus AASl CAMOCTOSITEABHOW PaboThl

1.

Aad macens 79131841011 536 2.

[Mpoaeraem ¢ HUM CACAYIOLME ACTICTRUSE: ACBBIT BO3PACTAIONMI YuacTOK 7 9 13 coanem ¢ npasbim 2 6 (ecan npocmaTpu-
BaTh MACCUB cripasa Haaepo). [oayunm 2 67 9 13, 3atem campacm 1 81 3 5 11, moayuaem 13 5 8 11. 3anumcnisaem B maccus
nnoaysaem: 26791341011 8 5 3 1. Obpature BHUManME Ha TO, Kak sanmcad maceus! [Tpoaoanmnm npocmarpusars u
NpeobpasoBbIBATD MOAYUMBLLMIACST MACCUB Takum ke obpasom. Ecau ¢ nepsbimm pparmentamn 2679 13 u 13 58 11 nee
sicHo, To BTophie 4 10 1 10 nepexpoiBatores. B AaabHeniuem 3101 GakT HCOOX0AMMO yuecTb 1 He Aybanposats 10 mpu 3armicu
B maceus. TToayuaem: 123 567 8 9 11 13 10 4 INocacanee “camsiive” aaer 1234567 89 10 11 13 Maccus
OTCOPTUPOBAH. ITOT METOA HasbiBaeTcst y A KHyTa “coprupoBRO eCTECTBEHHBIM ABYAITYTERBIM CAMSIHMEM .

[TorpobyitTe pearn3oBaTh €ro ¢ UCTIOAB3OBAHUEM PCKYPCHU.

MameHnm cxemy BbIGOpa yuacTKoB aast “camsiius” He Gyaem MCKaTh Y4aCTKM MOHOTOHHOIO BO3pacTaHus, a Gyaem Bbibu-
patb yuacTku GukcnpoBaHHON puHbl (“nipocToe AByxnyTeBoe cAnsitive” ). PaccMOTPUM 3TOT aAroputm Ha npumepe.

Ucexoduvtit maccu: 1317543910619 14 16 23 2 4 8.
1-it waz (Oauna 1): 81327416919106143 2354 1.
2-it waz (dauna 2): 148133414161910962375 2.
3-it waz (Oauna 4): 12457813231916141096 4 3.
411 wae (Jauna 8): 1234456789 1013 14 16 19 23.

PeaansyitTe AQHHBIN AATOPUTM COPTUPOBRM MPU YCAOBUM, YTO PAIMCP MACCHMBA HE BCCTAQ SIBASICTCSL CTEMEHBIO ABOVKMU.
MuTerpaymsi AATOPUTMA TIPOCTBIX BCTABOK € IHPCABIAYIJMM AQCT HOBBbIN BAPUAHT COPTUPOBKU. Paspeamm maccus Ha
VUACTKM ONMPEACACHHOIM AAMHBL Ka>kablit U3 HUA OTCOPTUPYECM ¢ MOMOLJBIO JATOPMTMA MPOCTBIX BCTABOK, @ 3ATEM
UCTIOAB3YEM “TIPOCTOE ABYAITyTEBOE cAMsiHME . TaK, B IIPCABIAYLIEM TIPUMEPE CAMSIHUE UCTIOABSYETCS Ha 3-M 1 4-M 1arax,
Q HEPBbIE ABA 3AMEHSIIOTCS PaBOTON MO AATOPUTMY MPOCTDIA BCTABOK. PEaAU3yiTe AAHHBIN AATOPUTM B IPOTPAMME.
O6Gobwute mpeablayLyMe 3aAaHUs 3aMEHOI cAoBa “AByanyTesoe’” Ha “Tpeanyrtepoe” (“weTmpexmyresoe”, ...,
“k-nytepoe” ). PasymeeTcst, MPEAAOXKEHHDBIE BAMU HOBBIE AATOPUTMBL HE AOAXKHDBI MPUBOAUTH K 3HAYUTEABHOMY
YBEAMUYEHUIO MPOTPAMMHOTO KOAR.

Cuuraercsi, 4TO BbIGOP AeMeHTa X cAydauHbBIM OOPA3OM B METOAE GBICTPOI COPTUPOBKM OCTABASIET CPEAHIOIO
3PEKTUBHOCTD 3TOMO METOAA HEM3MEHHOIM. PeaansyiTe 3Ty MAEIO B MPOIpaMme.

CACAYCT OTMETUTD, UTO METOA GBICTPOI COPTUPOBKM SIBASIETCSI JATPATHBIM ¢ TOYKM 3PEHMst UCTIOAb3OBAHUS Ore-
PATUBHOI MAMSITU. 3AMEHUTE PEKYPCUBHYIO CXEMY PEaAM3aLMM AATOPUTMA HA HEPEKYPCUBHYIO U OIJEHUTE 3HaYe-
Hue N, npu KOTOpOM Balla mporpamma He GyAeT KOMIIMAMPOBATHCS 10 31Ok npuuaune. Keratun, u npu pekypeus-
HOUM peaansagum N He MOXeT MPUHUMATh COBCem yih GOABLUMX 3HaYeHMi1, Npocto Tun owubiu GyaeT Apyron.
BoissicHuTe makcumaasHoe 3HadeHue N u B 3TOM caydae.

M3meHuTe AOrMKY paboThl MPOrPAMMbI B METOAC MUPAMMAIABHOM COPTUPOBKM TaK, 4TOObl IA€MEHTHl maccuna A
COPTUPOBAAMCH B MOPSIAKE HEeYObIBaHMs.

B TabAnpe NpUBOASITCS HAUMEHBLIME M3BECTHBIE 3HAUCHUS YMCAAQ CPABHEHMIT AOCTATOYHOTO AASI COPTUPOBKU MOCAE-
AoBaTeAbHOCTEN U3 N 3A€MeHTOB.

N 1 2 3 4 5 6 7 8 9 10 11 12 13| 14 15
Yucao cpaBHeHwMit 0 1 3 5 7 10 13| 16| 19) 22 | 26 | 30 | 34| 38 | 42

PaspaboTaitTe AATOPUTMBI COPTUPOBKM AASL HECKOAbKMX 3HaueHuit N u3 tabanypl, Goabiunx 5.

Aano N orpeskon [x, y] na npamoin (i = 1..N). Haiaute makcumanbHoe R, AASL KOTOPOTO CYLJECTBYeT TOYKA
npsimoit, nokpeitast k orpeskamu. [Nopsiaok uncaa aeicteuin — O(N - log,N).

Modckasxa. 3anmimTte ACBbIE U HPaBble KOHLbI OTPEIKOB B OAMH Maccun. CHOPMUPYIATE MACCUB TIPUIHAKOB, COOTRETCTBYIOLUit
KoHIJam oTpeskon, —1 — aesbiin Koney, +1 — npasbiit kKoney. OTcOpTUPYHITE NEPBBI MACCUB, OAHOBPEMEHHO MEPECTABASIS
3ACMEHTbI BTOPOro MaccunBa. 3arem IPU MPOCMOTPE MACCUBA HCOGXOAMN\O TIOACUUTDBIBATh CYMMbI IIPUIHAKOB. MaxcumaapHoe
SHA'ICHUE 3TOU CYMMBI €CTh OTBET JAAQUU.

10. 3HauCHMSIMI IACMEHTOB COPTUPYEMOTNO MACCUBA SIBASTIOTCSE uncaa 1, 2, 3. CopTupoBKa 2A€MEHTOB MO HEeYObIBIHUIO BHITOA-

HSIETCST € TIOMOIJBEO TMOMAPHBIA MEPECTAHOBOK ASMEHTOB. OTCOPTUPYIITE MACCUB 33 MMHUMAABHOC KOAMHYECTBO CPABHEHMIA.
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Hukoraa!

MHACKC noanucku — 32291
Hukoraa ewe AeTo He BbIAO TaKMM Xapkum!

Hurae, kpome kak Ha cTpaHunuax “UHdopmaTiii”, Bl He HaMAeTe TaKoW 3aMeYaTeAbHON YHWUKAAbHOM NOA-
60pKM MHTepecHenwWwnx MaTepranos!

HukTto!

Hukakoe Apyroe n3AaHue, HMKaKoe APyroe M3AateAbCTBO He NPEAAOXKAT BaM CTOALKO MHTEPECHBLIX MaTepua-

AOB cpasy!

Toabko!

B “MudopmaTuke”, B cepum “XKapkoe AeTo-2001"! He 3abyabTe: “UHopmaTika” pacnpoCcTpaHSeTCs TOAbKO

no noanucke.

A.A. flysaHoB
JavaScript-koHcTpyuposaHue

JleTom Mbl Npeanoxum BawweMy BHUMa-
HWIO raseTHyI0 BEPCUIO o4epeaHoro y4eb-
Huka PoboTtnanackoro yHusepcuteta. Kypc
“JS-KkoHCTpyupoBaHue” npoponxaer
“HTML-koHCcTpynpoBanue” (cM. Ne 21,
22/2000). Kak Bceraa, noannucyvku Halemn
rasetbl (1 TONLKO OHM!) NONYHAT CKMAKY Ha
nporpaMmHbie NPOAYKTHI U 06yyenne 8 Po-
6oTnaHackoM yHusepcutete

“WAPHOL ALT0-2001"

[ yre—— -

HOOPMATHK

o nupOpNATH |

3

B.H. Nuxaes
Onumnuaasl no nHdopmaruxe.
Teopusa U npaKkTuka

Haxe ecnu Bbl HE O4YeHb nburte
onuMnuaabl No uHopmMarTmke, OHU —
obbekTuBHas pPeanbHOCTb, AAHHAs HaM
8 TenedoHorpammax. Kak noarorosutb
pebat k onumnuanam? lFpe B3ATL 330a-
YU ANS NPOBEAEHUSN LLKOMbHBIX ONUMNU-
an? Kak atn onumnmaab nposopms? [a-
BaWTE NOCyLWaeM 3HaIOLLEro YenoBexa.

L <t C.M. Okynos English for computer-science
»tot OcHosul nporpammuposanus How does at;:ﬁ?ee '\;vsork'7 Why aren't
Ams B Teuene rona uu myGnAKosa . floppy disks floppy? How fast is the fastest
it r wawero NOCTOSHHOrO a8TOpa. B Equlsh computer? Have computers got brain?
PP : Yuutenio nHpopmMaTuku NOCTOSHHO Npu-
NETHUX HOMEepax Mbl 3aBepum ny6- XOAMTCA NMETb AENO C aHrNOA3bIYHBIMMN TEK-
. JIMKauUIO 3TOU KHUMU, B KOTOPYIO BKIIIO- cramu. KoHeYHO, 0AnH HOMEp He MOXET cny-
4YeHbl HOBbIe, HUKOrAa paHee He Ny6- XWUTb HACTOSALUMM Y4EOHUKOM, CNPaBOYHUKOM
14 nmMKosasLLMNECH B “MHQ)opma'ruxe" Ma- wnu cnosapeMm. Ho Mbl Hageemcs, 4TO 3ToT
o Tepuansi. HeoObluHbIN HoMep GyaeT Bam O4YeHb none-
3€H U UHTEpPEeCeH.
Komn:llc;gég:p:eee: pyCi O6GfA3aTensHbiii MUHUMYM
bie BUPY
Hawm nocTosiHHbIe NOANUCHUKM, KO- Wuqropmatvka noc::;g:::::xt;?;:?:;o:::u:am
’ HEYHO, NOMHSAT, 4TO Gonee Tpex ner XOUYETCA AOATH A0 CaMoii CyTH
Ha3an Mbl ony6nMkoBanu NOCNeOHIO 9 / YTO CTOUT 33 pasfenam MUHUMY-
Penakumio “KoMnbIOTEPHbIX BUPYCOB”. Y ma? Y1o umenu 8 BUAy ero asTopbI?
C 1ex nop uameHunocsb... sce! Mol ! (Takme BONPOCHI TOXE HEpeako BO3-
n NPEANOXUM BalleMy BHUMAHMIO CO- i HUKaIoT.) [laBaiiTe NPoOYMTaeM MUHM-
Komnblorepbie | BEPLUEHHO HOBYIO KHUrY, KoTopas Gy- ?¢-N MyMm ewe pa3. BmecTe, CrokoinHo, He
BMpyChI AeT UHTepecHa BCeM — U yUUTeNnsMm, u min TOpONSCH.
yY€HUKaM, U faxe Ux PpoauTEensaMm.
N.H. KapTBenuwsunu A o r 0 H.l. UBaHOBa, O.J1. Pycaxkosa
HAl cTJEHaA Ha crenp NHudopmatuka ANs WKONbHMUKOB
B KabuHete nHdopmaTukn (0] 5—6-x xnaccos: JIOFO-noruxa
Lenbin HoMep “Ha cteHa”?! Oa, JNletoM Mbl Npeanoxum Bawemy
wpmtt ) uenbii Homep! MNMpuyem BeCb 3TOT HO- r BHUMAaHUIO O4YE€Hb UHTEPECHYIO pa3pa-
woeu mep Bynet CoCcToaTb M3 COBEPLUEHHO 607Ky, CO3AaHHYI0 NEPMCKMMU aBTO-
;:""":‘.} ! HOBbIX U O4€Hb UHTEPECHbIX MaTepua- “ pamu, — pabouure TeTpagu ana napan-
! nos. Yxe 1 ceHTabpa CTeHab! B Bawem K NEenbHONro U3y4eHWUst OCHOB NIOTUKU U
kabuHete 6yayT nyqwmmu B wkone! a3bika JIOro.
A

AaHHbIM NAAH ABASIETCS NpeABapUTeAbHbIM. HekoTopbie Tema-
TUYECKME BLINYCKM BLIMAYT B HECKOABKUX HOMEpax ra3ersl.

Kax nonyuuts 3TU HOMepa?

ECTb TONbKO OAUH (3aTO CTONPOLEHTHO HaAEeXHbIA!)
cnoco6 — noanucarbca Ha “UHdopmMmaTuky”.

HUHaexc noanucku — 32291 (no kartanory “Pocnevars”).




TURB
PS AL

TUR '
S L

U

RO ESSI NAL

P
911339 Ty

TUREO
ASCAL
s0LEND °
1 .
R LR
TURBO PASCA.
L N
RT0A ~ ]
s e e 1at y
oRLAND ..
Tn. pepaxvop ©OUHDOOPMATUKA 2001

C.N. Ocrvposckuit
3am. rn. pepaxropa
A.N. CeHokocos
Pepaxyun:

E.B. Angpeesa

H.N. Benexbkas
N.H. Kapreenuwsunu
H.N. Mepsepeea
Aun3ain n BepcTka:
H.U. Nponckan
KoppexTopbi:

E.N\. BonoauHa,

C.M NonbepeauHa

KomnnexTt
NPUNOXEHUHA,
rnasHbLI penaxTop -
A.C. Conoseitunx

BbIXOAUT 4eTbipe pa3a B Mecsy,
MNpu nepenevarke ccuinka
Ha UHOOPMATUKY obszatensHa,

PYKONUCKU He BO3BPALLAIOTCS

Appec pepaxkuun
u usparens:
121165, Kuesckan 24
Ten. 249-48-96
Orvaen peknambt
Ten. 249-98-70

WHOEKC NOANMUCKMU

AN HANBUAYANbHLIX NOANMNCYNKOB

KOMMAEKTa NPUNOXEHUN

32291
32744
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Yupegurens: 000 “Yucroie npyaot”

3apeructpuposaHo 8 Munuctepcree P® no aenam
nevatn MU Ne 77-7230 ot 12.04.2001.

OtnevaraHo 8 tTunorpadum OAO MO “Mpecca-1”*
125865, ICM, Mocksa, yn. “Mpasaw”, 24

Tupax 6600 3«3

Cpox nognucanus B newate no rpaduky 30.05.2001.
Homep noanucan 30.05.2001.

3axaa Ne 73582

Uena ceo6oaHas

nternet: inf@1september.ru

Ten.: (095)249-31-38, 249-33-86. dakc (095)249-31-84 | T e bt ber ru

Anrnuinckun a3wik (E.B. MNpomywikuHa), nHaekc nognuckm — 32025; Bubnuortexa 8 wxone (O.K. Npomosa), nHaekc noanucku — 33376, Buonorus
(H.T. WsaHoea), nuaekc noanuckm — 32026, BockpecHas wxona (MoHax Kunpuad (Awenko), nHaekc noanucku — 32742; Neorpadus (O.H. Kopotosa),
uHaekc noanucku — 32027; 3noposue aeren (AY. NlekmaHos), unaekc noanuckn — 32033; UHpopmatuka (C.J1. OCTPOBCKUIA), MHAEKC NOANUCKN —
32291, Uckyccreo (H.X. Ucmaunosa), nHaekc noanuckn — 32584; Uctopus (A.10. Nonosatenko), uwHaekc noanuckm — 32028; Siutepatypa
(F.T. KpacyxuH), nHaekc noanuckn — 32029; Marematuka (U./1. Conoseiiunk), nHaekc noanuckm — 32030; HauanbHaa wxona (M.B. Conosenuwk),
vHaekc noanucku — 32031; Hemeuxuu a3bik (M [, Bysoesa). nnaekc nognucku — 32292; Pycckui a3bik (J1.A. MoH4ap), niaekc nognuckm — 32383;
Cnopt 8 wkone (H.B. LkonbHnkosa), nHaekc noanuckn — 32384. Ynpasnenue wkonown (A.W. Agamckuin), uHaekc noanuckn — 32652; ®uauxa
(H.A. Ko3nosa), nhaekc noanuckn — 32032, Ppanyy3ckuit a3bik (A, YecHoswnukas), nhaekc noanvcku — 33371; Xumus (O.1. BnoxwHa), nHaexkc
nognuckm — 32034, WkonbHbin ncuxonor (M.H. Capran), nHgekc noanuckm — 32898.



