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» ®aliyl IIpUChLIAETCS BO BAOKEHHH. WMs dailna JODKHO GBITH
TaKHUM, KOTOpOe YKa3aHo B 3aJJaHUH.

1. H3yueHue sa3bp1Ka C

1.1 INotmaOM (polynom. c)

CocTaBbTe IIporpaMmy po lynom « C, BEBIYHUCJ/IAOIIYIO 3HAaYE€HHE IIOJITMHOMAa

P (z)=a,z" +a, 2" 1+ ...+ ayz + ag
U eTo IIPOMU3BOHOM B 3a/JaHHON TOUKe (. KoadpduIiueHTs! I0OTMHOMA
Y 3Ha4YeHHe X'j — [ieJIble YHCJIa B JUarnasoHe OT —263 70263 _ 1.

IIporpaMMa [OJDKHA CYUTHIBAaTh M3 CTaHAAPTHOIO IIOTOKA BBOJA
CTelleHb IIOJIMHOMA 7, 3Ha4YeHUe IT; U KO03QPHUIMEeHTHI II0JIMHOMA
Qp,Qp_1,---,00. B CTaHZAPTHBIA IOTOK BBIBOJA HY’KHO BEIBECTH

sHauenws P, (zy) u P, (x,).

JUI BBIUMCIIEHUS 3HAYEHUs IIOJIMHOMAa HY)KHO HCII0JIb30BaTh CXEMY
T'opuepa:

P, (z)=(...((a,x +a, 1)z +a, o)+ ..+ ay)z+ a,.

Hampuwmep, corsacHo cxeMe [opHepa

Py(x) =32 +223 - 522 +2—4= (32 +2)x — 5z + 1)z — 4.

J711 BBIYMCJIEHUS 3HA4YeHUs IIPOU3BOJHOM IIOJIMHOMAa He00X0JUMO
OYEeBHU/THBIM 06pa3oM MOAHUQHUITIPOBATE cXxeMy [opHepa.

1.2 IIpousBegeHue yuces Mo Moay.aro (mulmod. c)

CoctaBbTe IIporpaMmy mulmod.C, BBIYMCILIONIYI0 BBIpa’kKeHUe
(a-b) modm, TO ecTb OCTaTOK OT [eJIEHHUs IIPOU3BENEHUS] UHCEI
a u b Ha m. U3BecTHO, YTO a, b ¥ M — HaATypabHbIe YUCJIA, MEHBIIIHE,

vem 293, mprraem m = 0.

[IporpamMMa [J0JKHA CUUTHIBATh U3 CTAHZAPTHOTO II0TOKA BBOJA YHCJIA
a, b ¥ m ¥ BEIBOAUTD Pe3y/IbTaT B CTAHJAPTHBIN IIOTOK BHIBO/A.

OCHOBHaSI CJIOKHOCTB 3TOH 3a/lavyy 3aKJII0YaeTCda B TOM, UTO IIPOH3BE/I€HIIE
a Ha b MmoxkeT IIPEeBBIIIATh 264 H, TeM CaMbIM, He IIOMEIIAaThCAd HU B OJHH



U3 [1eJIOYHUC/IeHHBIX TUIIOB JaHHBIX A3bIKa C. IIpK1 3TOM IIpefcTaBIeHUe
$OopMyJIBI B BUJe

((amodm) - (b mod m)) modm

TOKe He pelaeT IIPo6JIeMBbI, TaK KaK IIpU OOJIBIIMX 3HAUEHUAX 170
IIpOH3BefleHue
(amodm) - (b mod m)

TOKe MOXKeT IIPeBhIIIaTh 264.

PenteHvie sTOM 3aZjlau¥ CBOJAUTCS K BBIUMC/IEHUI0 3HAUEHUS IIOJIMHOMA
mo cxeme lopHepa. IIpeacTaBUM YMCI0 b B JBOMYHOM CHCTEME
CUUCJIEeHUS:

3mech bgs, bga, .-, by, by — ABOMUHBIE Pa3psbl, OPMUPYIOIHE YHCIIO,
TO eCThb

Torma

(a-b) modm = [a-bgs 2% +a-bgy 22+ ...+a-b, -2+ a-by| modm.

IIpeo6pa3oBaB 3TO BhIpa)keHHe 110 cxeMe [opHepa, IIoTyIuM

(@-b) modm =[(...(a-bgz-2+a-bgy) -2+ ..+a-by) 2+ a-by] modm.
VUUTBIBasL, UTO [JIs JIIOOBIX T, Y UM # () clipaBe/IUBhL TO>K/ECTBA

(x +y) modm = ((x mod m) + (y mod m)) mod m,

(z-y) modm = ((x modm) - (y mod m)) mod m,

MBI UMeeM IIpaBO IIPU BBHIUMCJIEHHUU IIPaBOM YacTHU Hallledl GopMyJIbl
IOCTyIIaTh CJIeLYIOIINM 00pasoM: eCjH eCTh BO3MOYKHOCTH TOTO, UTO
CyMMa JIBYX CJIaTaeMbIX mpeB3oiméT 204, HysxHO cxIagpIBaTh 0CTaTKH
OT JleJIeHUsI 9TUX CJIaTaeMbIX Ha 71; aHAJOTUYHO JJIsI IPOU3BeJeHHUs.
ITOT TIIpUEM [AET TapaHTHUI0 TOTO, UYTO IIPHU BBRIYUCIEHHHW HU Pasy
He IIPOU30UJET IIepelloJTHEHUE.



1.3 ®uooHauuneBa cucrema cuucjaeHus (fibsys. c)

Yucaa ®UG0HAYYM — 9TO IIOCIEA0BATEIHHOCTh HATYPAJbHBIX UHCEJT
{f,}, B xoTOpOIA

{fO - fl — 17
Ji=Jiot+ fiig, Vi>1

IIo Teopeme IlekeHAopda Jr060E TIOJIOKUTEJIbHOE I[eJIoe YHCJIO
MOKeT OBITh eJWHCTBEHHBIM 00pa3oM IIpe/CTaBJIEHO B BU/IE CYMMBI
pa3TuuHbBIX yrcesl ®uO0HaUYH, He BKIKYAIOIIEN TBYX ITOAPSIT UIYIITHX
ypces PHOOHAYYH.

Hanpuwmep, mig uucaa 100 cymmoit llexengopda 6ymer 89 + 8 + 3.
Bce ocTasbHBIE CYMMBI Pa3IMYHEBIX umces duboHauuw, paBHble 100,
cofiepyKaT JiBa IO/IPSL UAYIIHX UrcIa @PUG0HAUTH.

YTOOBI PasIO>KUTH I1eJI0€e TOJI0KUTEIFHOE YHCJIO X B cyMMy IlekeHI0pda,
HY>KHO JI0 TeX II0p, TToKa & > (), BBITIOJTHATD CIeIYIOITHE TeUCTBHS:

* HAXO[HUM MaKCHMaJbHOe uncio dubonayun f < x;
* mo6asisieM [ B cymmy llekeHmopda;
* BeIUHMTaeM [ U3 .

HamoMHMM, 4YTO B IIOSUITMOHHOM CHCTEME CUUCIEHHSI BeC KaKIOM
UpPHl 3aBUCUT OT €€ IO3UIIMU B 3anucy yuciaa. COOTBETCTBEHHO,
06a3KCOM IT03UITMOHHOM CHUCTEMBI CUMCJIeHUS Ha3bIBaeTCs II0C/Ie0BATEIbHOCTh
4quceJI, 3aJa0lUX BeC KaK/oro paspsga. Hanpumep, g feCATUYHOU
CHCTeMBI 6a3MCOM SIBJISeTCSI ITocjaemoBaTelbHOCTHL 1, 10, 100, 1000,
10000, 100000, u T.7.

dudboHaYYNeBa CHUCTEMAa CUYHMC/JIEHHS — 3TO IO3UIIMOHHAs CHCTeMa
curcyieHus ¢ aByms rmuopamu — 0 1 1, 6a3ucoOM KOTOPOH SIBJISIIOTCS
yncaa Pub6oHaUUM, HaurHAasI C f1: 1,2,3,5,8,13, 21, 34, u T.11.

Jsia TOro 4YTOOBI TapaHTHPOBAaTh EQUHCTBEHHOCTH 3allMCU YHCJIa
B (ubOOHAUUYHMEeBOU CHCTeMe CUHMCJIEeHWs, 3allUCh YHciIa He I0JDKHA
CoZlep>KaTh ABe IIOAPST UAYIHe efUHUIIEI (TeopeMa LlekeH0pda).

CocraBpTe mporpaMMy fibsys.c, BBIIOJHSIOIIYIO IIEPEeBOJ IeJI0r0
ypena 0 < o < 293 B puboHaUUHEBY CHCTEMY CUMCTEHHS.

[IporpamMMa fioJDKHA CYUTHIBAThH U3 CTAH@PTHOTO II0TOKA BBO/[A YHCJIO
T U BBIBOZUTH B CTAaHJAPTHBIM IIOTOK BEIBOJA ITOCJIEOBATEIBLHOCTH
HyJIell U eIUHUI], 06Pa3yIOIIyI0 3allHCh YHCIa & B GUOOHAUUHMEBOH
CHCTeMe CUKCIEHUS.



1.4 IlepeceueHue MHO>KeCTB (intersect.c)

HOycte N_32 — MHOKeCTBO HaTypasIbHBIX ymcesn oT 0 10 31. JlaHBI
nBa maHokectBa A C N_32u B C N_32. CocraBbTe mmporpaMmy
intersect. ¢, BEIUHCIISIONIYIO TlepeceyeHre MHOKecTB A u B.

[IporpaMMa [OJ/DKHA CUMTHIBATH K3 CTAaHAZAPTHOTO IIOTOKA BBOJA
pasmep MHO>KeCTBa A W 3JileMeHTHI MHO)KecTBa A, a saTeM — pasmep
MHOXKecTBa B ¥ 3jleMeHTHI MHO)KecTBa /3.  IIporpamma [oJ/DKHA
BBIBOJIUTH B CTaHAAPTHBIN ITOTOK BRIBO/A 3JIeMEHTHI MHOKecTBa A N B,
OTCOPTHPOBAHHBIE B IIOPSI/IKE BO3PaCTaHUS.

Hcnosb3oBaTh MacCUBBL IS XpaHEHUsT MHOJXKECTB 3allpelaeTcs:
KaKloe MHOYKECTBO [IOJDKHO OBITH IIPEACTaBIE€HO 32-paspsagHbIM
IeJIBIM YMCJIOM TaKUM, YTO €CJIM ero - OGUT paBeH 1, TO YHCIO %
IPUHAJIEXKUT MHO>KECTBY.

1.5 IlepecTaHOBKAa 3/1IeMeHTOB MaccuBa (permut. c)

JlaHEI IBa I1eJIOUNCIEHHBIX MacCUBa pa3MepoM 8 3/1eMeHTOB. COCTaBbTe
IporpaMMy permut.c, OIIpeJessIoIyi0, MOKHO JIM IIOJYYUTH OJUH
MAacCUB IIepecTaHOBKOM 3JIeMeHTOB JIPyToro MaccuBa.

HporpaMMa OO/DKHa CYUHTBIBATH M3 CTaHAAPTHOIO IIOTOKa BBOIA
3JileMeHThl 000MX MAacCHBOB, a 3aTeM BBIBOJIUTH B CTaH,ELapTHbII;'I
IIOTOK BBIBOJA CJIOBO «ye€S», €CJIM MaCCHBbI COBIIaJAa0T C TOYHOCTBIO
[0 ITepeCTaHOBKHU 3JIEMEHTOB, I «N0» — B IIPOTHBHOM CJIy4ae.

COpTI/IpOBaTI) MacCCHBBI 3alIpeIiaeTcCsd.

1.6 MakcumMaJIbHasi CymMMa HOAPAL HAYIIHUX 3/IEMEHTOB
Mmaccusa (maxk. c)

JlaH I1eJIOUMCIIeHHBI MacCUB, pasMep KOTOPOTO He IIpeBHINIAeT
1000000, u uuciao k, KOTOpoe MeHBIIE MJIM PAaBHO JJIMHE MAacCHBA.
CocTraBbTe IIporpaMmy maxk.C, OIIPe[esIsIoNIyi0, Kakue Kk ITOapsiT
HYIIHUX 3JIEMEHTOB MaCCHBa UMEI0T MaKCHUMAaJIbLHYI0 CYMMY.

IIporpamMMa JJoJDKHA CUMTHIBATh U3 CTAHaPTHOIO II0TOKA BBOJA pasMep
MacCCHBa, €ro 3JIEMEHTBI ¥ YHCJIO K, 8 3aTeM BBHIBOJUTD B CTAHIaPTHBIN
IIOTOK BBIBOJ[a MaKCUMAaJIbHYI0 CYMMY Kk TIOAPST WAYIIHX 3JIEMEHTOB
MacCCHUBa.

B mporpaMme 3arperiaeTcsi 06paniaThbes K OAHOMY U TOMY >Ke 3JIeMeHTY
MaccuBa 6oJiee IBYX pas, a TakKe 00BIBIATH KaKue Obl TO HU OBLIO
BCIIOMOTAaTeJbLHbIE MaCCUBEIL.



1.7 Hau6os1b11mii IpocToi geurtessb (primediv. c)

CoctaBbTe mporpamMmy primediv.c, BBIUHUC/SAIONIYI0O HaWOOJIBITUN
IIPOCTOM [leTUTesIb HEKOTOPOTO YKciIa . YHCJI0 X BBOLUTCA CO CTAHAaPTHOTO

TI0TOKA BBOJIA, IIPHUYEM U3BECTHO, UYTO —231 < < 231,

[IporpamMMa JJoJKHA UCITOIB30BATh PEIIeTo IpaToceHa s ITIOCTPOEHUS
MAaCCHUBA ITPOCTHIX YHCEJ.

1.8 CeastoBast Touka B MmaTpuiie (saddlepoint.c)

JdJIeMeHT IBYMEePHOTI'0 MaCcCHBa Ha3bIBaeTCs CeflJIOBBIM, eCJIM OH OTHOBPEeMEeHHO
HauObOJIBIINY B CBOEH CTPOKe U HAUMEHBIIIUU B CBOEM CTOJIOITE.

JlaH 11e1049MCcIeHHBINU IBYMEPHBIN MaCCUB, pasMep KOTOPOTO He IIpeBhIIaeT
10 x 10. U3BecTHO, YTO BCe 3JIEMEHTHI MaCCHBA pa3IUUHbI. COCTaBbTE
nporpaMMy saddlepoint.c, oIIpe[esAroNyIo CelyIOBYyI0 TOUKY B 3TOM
Maccuse.

IIporpaMMa [OJDKHA CUUTBHIBAaTHL M3 CTAaHZAPTHOrO IIOTOKA BBOJA
KOJIMYECTBO CTPOK U CTOJIGIOB ABYMEPHOIO MacCHUBA U €r0 3JIEMeHTHI.
IIporpaMMa [OJDKHA BBIBECTU B CTAHAAPTHBIM IOTOK KOOPAUHATHI
HaNIeHHOH! CeJIOBOM TOUKHU HUJIH CJIOBO «NONE», €CJIU CeIJI0OBOM TOUKU
He CyII[eCTBYeT.

B mmporpaMme 3amperaeTcsi 06paIaThCs K OJHOMY B TOMY JKe 3JIEMEHTY
MAacCCHUBAa IBa’kK/bI.

1.9 dyHKuusa o6paleHuss MaccuBa (revarray. c)

CocraBbTe CIJYHKU;I/IIO revarray, rnepecCTaBJ/IAIOIIYI0 3JIEMEHTHI JIF060T0
MacCCHBa B 06paTHOM IIOPsAIKeE. q)YHKI_II/IH OOJIPKHa OBITh 00'BSIBJIEHA KaK

void revarray(void *base, size t nel, size_ t width)

{

b
3meck mapaMeTp base 03HauaeT yKasaTesb Ha Hadyajlo MacCHUBa, nel —
KOJIMYeCTBO 3JIEMEHTOB B MaccuBe, a width — pasmep Kaxkmoro

3JIeMeHTa MaccuBa B OaHTax.

IIpumeuanue. Tun size_t omnpefeséH B 3arojJIOBOYHBIX ¢aiiyax
<stddef.h>,<stdio.h>,<stdlib.h>,<string.h>,<time.h>u<wchar.h>.



1.10 @PyHKIHMA IOMCKA MAaKCHMaJJIbHOIO 3JJIeMEeHTa
B MaccuBe (maxarray.c)

CocTaBbTe QYHKITHUIO Maxarray, BO3BPAIaIOIyI0 HHIEKC MAKCHMaIbHOTO
3JIeMeHTa IIPOM3BOJILHOI0 MacCUBa. PYHKITHS [IOJDKHA OBITH 00bsIBIeHA
KakK

int maxarray(void *base, size_t nel, size t width,
int (*compare) (void *a, void *b))

{
b

3mech mapaMeTp base o3HauaeT ykasaTeslb Ha HauaJlo MacCcuBa, nel —
KOJIMYeCTBO 3JIEMEHTOB B MaccuBe, width — pasMep KaXk[oro ajieMeHTa
MaccuBa B 6alTax, a compare — ykKasaTesb Ha QYHKIIMIO CpaBHEHUS
IBYX 3JIeMEHTOB, pab0TaIYI0 aHaJIOTUYHO QYHKIIUY CpaBHEHUS [JId
610IM0TeuHON QYHKIIMUU qsort.

IIpumeuyanue. Tumn size_t ompefeséH B 3arojJIOBOYHBLIX ¢aiiiax
<stddef.h>,<stdio.h><stdlib.h>,<string.h>,<time.h>u<wchar.h>.

1.11 dyHKIUsA GMHAPHOIO IIOUCKA B I10C/Ie0BaTEIbHOCTH
(binsearch.c)

CoctaBbTe QYHKITUIO binsearch, BBIIOTHSIONIYI0 IOKCK 3aJaHHOTO
Yrcsa B II0C/Ie[[0BaTeTbHOCTH YKCeJI, 0OTCOPTUPOBAHHOM 110 BO3pacTaHUIo,
MEeTOZIOM JieJIEHUS IT0TI0/1aM. OYHKITHS TO0/DKHA OBITH 00bSIBIEHA KaK

unsigned long binsearch(unsigned long nel, int (*compare)(unsigned long i))

{
b

3meck mapameTp ne 1 3a/1aéT KOJTMYeCTBO 3JIEMEHTOB B IT0C/Ie/[0BATeIFHOCTH,
a IapaMeTp compare — yKasaTesb Ha QYHKIIHIO CPaBHEHUS, KOTOpast
IIpUHUMAaeT ITapaMeTp i U 1 BO3BpaIllaeT:

* —1, ecti i-TOe YMC/IO B IIOC/IEN0BATEIHLHOCTH MEHbIIIE HCKOMOTO
quCiIa;

¢ 0, ecoTv OHU paBHBI;

e 1, ecstit i-Toe ymcII0 60JIBIIIE UCKOMOIO YHCIIA.

dyuknya binsearch pmo/oxkHa BosBpallaTh WHAEKC HAULEHHOIO
3JIeMeHTa WU 3HaUeHUe nel, ecid TAKOTO 3JIeMeHTa He CYILeCTBYET.



1.12 PdyHKnHA IOMCKA IIHKa B IIOCJIE€L0BaTe/ILHOCTH
(peak.c)

JJIEMEHT IT0CJIeI0BATEIbHOCTH YHCeJI, 3HaUeHHE KOTOPOTO — He MeHbIITe
3HAUEHUH €ero HeIOCPE/CTBEHHBIX COCe/el, Ha3bhIBA€TCS IHKOM.
OueBHU/IHO, YTO HemycTas II0CIe0BaTeIbHOCTh pasMepa 1 UMeeT OT 1

110 7 TTUKOB.

CoctaBbTe OQYHKITMIO peak, BO3BPAIIAIIIYI0 HHEKC JIFOO0T0 IHKa
B II0CJIeIOBATEILHOCTH. PYHKITHS TO/DKHA OBITH 00'bsIBJIEHA KaK

unsigned long peak(unsigned long nel,
int (*less)(unsigned long i, unsigned long j))

{
I

3nmeck mapameTp nel 3a1aéT KOJIMYEeCTBO 3JIEMEHTOB B II0CIe[0BATEIbHOCTH,
a mmapaMeTp less — yKasaTesb Ha QYHKIJUIO CpaBHEHUs, KOTOpas
IIpUHUMAaeT /Ba IlapaMeTpa — i W j — ¥ Bo3Bpamjaer 1, eciam i-
TOe YHCJI0 B IIOCTIEf0BATEILHOCTU MeHbIe j-Toro umciaa, u 0 —

B IIPOTUBHOM CJIy4ae.

1.13 KoukaTeHanus CTPoOK (concat.c)

CoctaBbTe OQYHKITUIO concat, BBITOJHIIONYI0 KOHKATEHAITHIO
TIPOU3BOJILHOTO KOJTUYECTBA CTPOK:

char *concat(char **s, int n)

{
}

3mech s — ykasaTeJsIb Ha MacCUB COeUHSIEMBIX CTPOK, N — KOJIMUECTBO
CTPOK B MaccuBe. ODYHKIIMS [O/DKHA CO3/laBaTh B AWHAMHYECKOH
IIaMSITH HOBYIO CTPOKY, pa3Mep KOTOPOM paBeH CyMMapHOMY pasMepy
BCeX COeIMHSIEMBIX CTPOK, 3allMChIBaTh B HeE COeJUHsIeMble CTPOKHU
IPYT 3a IPYTOM B TOM IIOPSIIKE, B KOTOPOM OHU ITIePEUHC/IEHBI B MACCHBE,
U BO3BpalllaTh yKa3aTeJIb Ha HOBYIO CTPOKY.

[IporpamMa concat.c, [JAeMOHCTpUpYIOIas pPaboTOCIIOCOGHOCTD
¢yHKIIUM concat, [MO/DKHA CYUTHIBATH CO CTAHAAPTHOTO IIOTOKA
BBOZIa KOJIMUECTBO CTPOK M CaMU COeJUHseMble CTPOKH U BBHIBOJUTH
B CTaHJaPTHBIN II0TOK BRIBOZIA Pe3yILTUPYIOIIYIO CTPOKY.

B aBTOTecTax /JIMHBI CTPOK, II0[]aBa€MbIX Ha CTAHAAPTHBIM BBO,
He mpeBbrmaroT 1000 cuMBosoB.  OgHAKO, apryMeHTHI (QYHKITUH
concat() MOTyT UMeTh IPOU3BOJIBHYIO [JTHHY.



1.14 ITogcuéT c10B B cTpoke (wcount.c)

CocTraBbTe (QYHKIMIO wcount, BBYUCIIIONIYI0 KOJIHMYECTBO CJIOB
B cTpoke. CJI0BO — 3TO IIOACTPOKa, He cojepykaiasi IIpo6eJsioB.
C10Ba paspessiioTCs IIPOU3BOJIBHBIM KOJIMYeCTBOM IIpo6esioB. Kpome
TOTO, CTPOKA MOYKeT HAaUMHATHCI U 3aKaHYUBATHCS IIPOM3BOJIBHBIM
KOJIMYEeCTBOM Ipo6esioB. OOBsBIeHUEe QYHKIIUU JODKHO BBITJISAIETH
KaK

int wcount(char *s)

{
e

HTOroByr IIporpaMMy, CoOflepsKalllyl0 KakK OQyHKIHI0O wcount, Tak
U QYHKIUIO main, ZeMOHCTPUPYIOIIYI0 PaboTOCIIOCOOHOCTh QYHKITUU
wcount, Hy)KHO Has3BaThb wcount.c. CTpoKa [JO/DKHAa CUHUTHIBATHCS
W3 CTaHIapTHOIO II0TOKa BBO/IA C MOMOIIILI0 QYHKITUU gets miu fgets,
MHHUMaILHBIN pazMep 6ydpepa — 1000 cuMB0IIOB, BKTIOUAst KOHIIEBOM
HYJIb.

IIpumeuanne. dOyHkIHsa fgets, B oTinuue oT gets, moGaBisieT \n
B KOHEIT IPOYHTAHHOH CTPOKH.

1.15 dPu6oHaugneBhI CTPOKH (fibstr. c)

Crpoku PHGOHAYYHM — ITO IIOCIEHOBATENBLHOCTH CTPOK {S,;},
COCTaBBJIEHHBIX U3 6YKB @ U b, B KOTOPO#M

81 — CL,
82 — b,
Si — Si—23i—17 \V/Z > 2.

YT0o6HI 6BLIO ITOHATHEE, IIPUBEIEM II€PBBIE IIITH CTPOK ®UGOHAYYH: a,
b, ab, bab, abbab.

CocraBbTe QyHKIUIO Tibstr, BO3BpaIaroIlyo 71-Hy10 CTPOKY PHOOHAUUH.
dyakua fibstr gomkHa O66ITH 00BSIBIEHA KaK

char *fibstr(int n)

{
e

dyuknua fibstr mo/pKHA BBILEISTH B JUHAMUYECKON TaMATU MacCUB
TaKoOro pa3Mepa, YTOOBI B HEro KakK pa3 IIOMeCTHUJIach 7-Has CTPOKa
duboHayyu. OTBETCTBEHHOCTH 3a OCBOOOXK/EHHE IIaMATH, 3aHATOU
CTPOKOM, JIEKUT Ha QYHKITUUY, BbI3bIBaroIe QyHKIU fibstr.
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CocraBbTe IporpaMMy fibstr. ¢, reMoHCTpUpPYIOITYI0 pab0TOCIIOCOOHOCTD
COCTaBJIEHHOU QYHKITUU.

1.16 ®yHKIIHA HOOGUTOBOr0 CPaBHEeHUA CTPOK (strdiff.c)

CocraBbTe QyHKIIMIO strdiff, BEIIIOJHAIOIIYI0 I0OUTOBOE CpaBHEHE
IBYX CTPOK. PYHKITUA NOJDKHA OBITH 06bsIBJIeHA KaK

int strdiff(char *a, char *b)
{
¥

EcJiv CTPOKY paBHBIL, QYHKITHS [0JDKHA BO3BpaIiaTh —1. B MpoTHBHOM
cJIydae, OHa I0JKHA BO3BpaI[aTh IIOPSIKOBLIN HOMep GUTa, 10 KOTOPOTo
COjlep>KMOe CTPOK COBIIAZIAeT.

HaripuMep, CTPOKH aa U ai IIpe/icTaBJIeHbI CJIeyIOITUMU I10CIeL0BaTeIbHOCTIMU
O6uTOB (IIOC/Ie[0BaTeJIbHOCTH 3allMCaHBl CIIpaBa HaleBO, TO €eCThb
MJIAZIIUU OUT — CaMBIH IIPaBBIN):

00000000 01100001 01100001
—_———— ~—————

a a
00000000 01101001 01100001
—_———— —_—————

1 a

ITH CTPOKH coBHAA0T 10 11 6uTa (6UTh HyMepyroTcs, HauuHas ¢ 0).

1.17 PucoBanue paMkHu (frame. c)

CocTtaBbTe mIporpaMmy frame.c, BBIIOJTHSIIONIYI0 PHCOBaHHE PAMKH
BOKPYT TEKCTOBO# CTPOKU. [IporpaMma [oJDKHA IPHHUMATh B KaUecTBe
apryMeHTOB KOMaH/HOM CTPOKH pasMephl PAMKH U 3HaUeHHe CTPOKHU.

HampuMep, IIyCTEL ITporpaMMa BEI3BaHa KaK
./frame 6 20 Abracadabra

Torma B CTaHAAPTHBIH IIOTOK BRIBO/IA IOJKHO OBITH BHIBEJIEHO
S T T S e

* *
* Abracadabra *
* *
* *

skokskokskokokkokkokkokkokkkkkok
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TekcTOBast CTPOKA JI0JDKHA OBITH OTIIEHTPHPOBAaHA KaK IT0 TOPHU30HTAJIH,
TaK ¥ II0 BepTHKAJIU. B cjIy4yae, ecjou JJIMHA CTPOKH He II03BOJISIET
BITHCAaTh CTPOKY B PaMKy 3aJJaHHOTO pasMepa, IIporpaMMa J0JDKHA
BMECTO PaMKHU BBIBOJIUTE COOOIIIeHMeE Error.

Ecian IIporpaMma BbI3BaHa C HEIIPAaBUJIbHBIM KOJIMYECTBOM aPI'yMEHTOB
KOMaH/THOM CTPOKH, H606XO/II/IMO BBEIBECTH ITOACKA3Ky

Usage: frame <height> <width> <text>

H3-3a OI‘paHI/I‘-IEHI/IfI CHUCTEMBI aBTOMATH4YE€CKOro TECTHPOBAHHA KO
BO3BpaTa IIporpaMMBbI BCerga gOJDKeH OBITh paBeH 0, oaxe IIpH
OIITHOO0YHBIX JaHHBIX.

1.18 dyHKIMsI MOKCKA B INCIIOBCKOM crucke (searchlist. c)

[IlycTb B TUIOTETHUECKOM HWHTepIIpeTaTope $3bIKa Lisp 3jeMeHT
CIIKCKA IIpefiCTaBJIeH B [IaMATH CTPYKTYpoH Elem, KoTopas o0bsBIeHa
B 3aroJIOBOYHOM Qatiyie elem. h cieayroiuM o6pasom:

#ifndef ELEM_H_INCLUDED
#define ELEM_H_INCLUDED

struct Elem {
/* «Ter», onuchiBawwmit TU 3HAYEHUs B «IO0JI0OBE» CIUCKA */

enum {

INTEGER,

FLOAT,

LIST
} tag;
/* CaMo 3HayeHue B «rosloBe» Cnucka */
union {

int i;

float f;

struct Elem *list;
} value;

/* YKazaresnb Ha «XBOCT» crnucka */
struct Elem *tail;
Y

#endif

TaxuM 06pa3oM, B KaueCTBe IOJIE3HOU Harpys3KH B 3JieMeHTe CIIHCKa
MOXKeT XPaHUTbCI IeJI0e YWUCI0, YUCIO0 C IUIABAKINEed TOYKOU
WIN yKasaTejlb Ha CIHCOK. [IpryéM THUII XPaHUMOIO 3HAYeHUS
oIIpejiesIsieTcd IojieM tag.
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Kpowme Toro, B 3/1eMeHTe CIIMCKa XpaHUTCS yKasaTeab tail Ha «XBOCT»
cIivcka. Ecid s1eMeHT sBJIsIeTCs II0C/IeJHUM B CIIHCKe, 3TOT YKa3aTeJlb
npuHumMmaeT sHayeHre NULL.

CoctaBbTe QYHKIIMIO Searchlist, BBIIOJHSAIOIIYI0 IIOMCK 3JIEMeHTa
CIIKCKa, COJleprKalllero yKasaHHOe Iiesi0e YUCIO:

struct Elem ‘*searchlist(struct Elem *list, int k)

{
e

3nech mapaMeTp list o3HayaeT yka3aTesh Ha IIePBBIH 3JIEMeHT CITHCKa,
k — HCKOMOe I1eJI0e YHCIIO.

dyuknuga searchlist gospKHa Bo3BpalllaTh yKasaTeslb HA HaUeHHbINA
asieMeHT cnucka wiad NULL, eciid ajieMeHT, cofepsKallfui 4YUCiIo K,
He HaleH.

VkasaHue. /[o6aBbTe B ¢parii ¢ perieHueM #include "elem.h" (oH ecTh
B Cpe/le TeCTUPOBaHUS) W [IeJIMKOM OIIpejiesieHHe CTPYKTYpPHL struct
Elem, ckoripoBaB e€ u3 yca0BUsA 3afauu. CkauaTh Garr: elem. h.

2. AJITOPUTMBI COPTHPOBKHU U IIOHUCKA

2.1 KpaTuaiiuas cynepcrpoka (superstr.c)

[IycTh aHO MHOXKeCTBO U3 1 cTPoK, e 0 < n < 10. U3BecTHO,
YTO HU OJHA U3 3ITUX CTPOK He SBJILeTCAd IIOACTPOKOM ApPYyrou
cTpoku. CocTaBbTe IIpOrpaMMy superstr.cC, BBIUHCIAIOIIYIO JAJIUHY
KpaTyaiilled CTPOKH, COfeprKallled BCe 3TH CTPOKH B KauyecTBe
IO CTPOK.

IIporpaMMa /I0JKHA CUMTHIBATh U3 CTAHLAPTHOTO II0TOKA BBO/IA YHUCJIO
N, a 3aTeM 7 CTPOK. /IIMHa KpaTyaulllel CTPOKH, CofleprKalleil Bce n
CYHMTAaHHBIX CTPOK, [0JKHA BBIBOAUTHCS B CTAHAAPTHBIN II0TOK BBIBO/IA.

2.2 CymMmbl, 00pa3yroliue cTelleHu IBOMKHU (power2. ¢)

[IycTh JaHa II0C/Ie[0BATEJbHOCTh W3 71 HEIIOBTOPSIOIIUXCS ITeJIbIX
yucen, e 0 << 24, u kaXKgoe I1eJ10e YKUCI0 HaXOAUTCS B IHAIIa30He
ot —10° g0 10°.

CocTaBbTe IIporpaMmy powe r2.c, BBIYUC/IAIONIYI0, CKOJIBKO CYIIeCTBYeT
HEeIIYCTBIX COYeTaHUU YHCeJ U3 IIocsieroBaTeJIbHOCTHU TaKHUX, YTO CYMMa
YurceJl B COUeTaHHUU PaBHA CTEIIeHH YKCila 2.
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IIporpaMMa JIoJ/DKHA CUMTHIBATh U3 CTaHAAPTHOTO IOTOKA BBO/IA YHCJIO
7, @ 3aTeM N 4uces, 06pa3yIoIUX II0C/Ie/I0BaTeJIbHOCTh. IIporpaMma
I0OJDKHA BBIBOJIUTH KOJHUYECTBO COUETAaHHUU B CTaHAAPTHBIA IIOTOK
BBIBO/JIA.

2.3 dyHKIUS ABYHaIIpaBJI€eHHON IIy3bIPEKOBOM COPTHUPOBKH
(bubblesort.c)

B KJIacCHYeCKOM COPTHUPOBKE IIY3BIPHKOM IIPOXO[ II0 COPTHPYyeMOH
I10CJIe/J0BAaTEIbHOCTH OCYII[eCTBJISIETCS BCEIZla B OJHOM HaIIpaBJIEHUU.
MoauUITUPYHTEe aJTOPUTM COPTHPOBKH IY3BIPHKOM, YTOOBI B HEM
YepefoBaIMCh IIPOXOJLI TI0 IIOC/IE/IOBAaTEJHHOCTH CJIeBa HAIIpaBo
U CIIpaBa HaJIeBO.

CocTtaBbTe QyHKITHIO bubblesort, ocyllecTBIAIONTYIO IByHAIIPaBJIEHHYIO
NY3BIPHKOBYI0 COPTHUPOBKY IIPOM3BOJIBHOM IIOC/IE[0BaTEIbHOCTH.
OyHKIIMSA 0JDKHA OBITH 00bIBI€HA KaK

void bubblesort(unsigned long nel,
int (*compare) (unsigned long i, unsigned long j),
void (*swap)(unsigned long i, unsigned long j))

{

b
ITapameTps! pyHKITUU bubblesort:

* nel — KOJIMYECTBO 3JIeMEHTOB B II0C/Ie[0BaTeILHOCTH;

* compare — yKasaTeJb Ha OYHKITUIO CpaBHEHMs, KOTopas
BO3BpallaeT —1, ecut ¢-11 ameMeHT MeHbIIe j-ro, ) — B ciaydae,
eCJIH i-U 3JIeMeHT paBeH j-My, U 1 — B ciy4ae, eciIu ¢-H ajeMeHT
60JIBIIIE )-TO;

* swap — yKasaTesib Ha QYHKITUIO OOMeHa ¢-TO M j-TO 3JIEMEHTOB
TI0CJIeI0OBAaTETLHOCTH.

2.4 dyHkuus copTupoBku MetoaoM Illesra (shellsort.c)

B kJlaccMuecKOoll COpPTUPOBKe BTaBKaMU [JI1 BCTaBKH 3JIeMeHTa
B OTCOPTHPOBAaHHYI0 YacThb IIOC/Ie[[0BATENbHOCTH BBIIIOJIHSIETCS
CpaBHeHHe 3jleMeHTa CO BCeMH 4JleHaMH OTCOPTHPOBAHHON dYacTH
10 TeX I10p, II0Ka J/Is1 HeTo He Oy/[eT Hak/leHO MeCTO, TO eCTh [lepeMeHHast
loc (cM. aJTOpPUTM B JIEKITUSIX) HAa Ka)KAOM HMTEPIUM BHYTPEHHETO
IIKJIa YMEHBIIIAeTCs Ha eJUHUITY.

Meton, Ilesta sBjsgeTcs MogubUKalliell COPTUPOBKU BCTaBKaMHU,
B KOTOPOH IlepeMeHHass [0C Ha KaKJOU HWTEPIUM BHYTPEHHETO
[IMKJIa YMeHbIIaeTcss Ha HekoTopoe umciao d > 1. Ilpu atom
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$aKTHUUeCKH COPTUPOBKA BBIIIOJIHAETCI HECKOJIBKO pas3 [JId BCE
MEHBIIIMX ¥ MEHBIINX 3HAUeHHUH d [0 TeX Iop, IT0Ka d He CTaHeT PAaBHO
1. Tem campIM, CHaudasa BBIIOJHSETCS CepUsl «IPyOBIX» COPTHUPOBOK,
KOTOpPBIE He AT TOYHOIO OTBETA, HO [eJIAI0T II0CJIel0BaTeIbHOCTh
boJiee YIIOpALOUYEHHOM, obecreuynBasg 6oJiee OBICTPOE BBIIIOJITHEHUE
¢UHAIBLHOM TOUHOM COPTUPOBKH pu d = 1.

CoctaBbTe ¢yHKIMIO shellsort, BBIIIOJHAIOLIIYI COPTUPOBKY
IIPOM3BOJILHOM II0C/Ief0BAaTeIbHOCTH MeTogoM Ileita.  dyHKIMI
shellsort mo/pKHA OBITH 00'BSIBJIEHA KaK

void shellsort(unsigned long nel,
int (*compare)(unsigned long i, unsigned long j),
void (*swap) (unsigned long i, unsigned long j))

{
}

ITapametps! pyHKIMHU shellsort:

* nel — KOJITMYECTBO 3JIEMEHTOB B II0CJIE/I0BATETLHOCTH;

s compare — yKasaTeJlb Ha (QYHKIIMIO CpaBHEHHs, KOTOpas
Bo3Bpalaer —1, ecau ¢-i asleMeHT MeHbIe j-ro, ) — B ciayudae,
€CJIH I-U 3JIEMEHT paBeH j-My, U 1 — B ciIy4ae, eCId i-H 3JIeMEHT
6oJIBIITE J-TO;

* swap — yKasaTesab Ha QYHKI[HI0 0OOMeHa %-TO M j-TO 3JIeMeHTOB
I10CJIe/I0BATEILHOCTH.

3HaueHUsI pacCcTOSTHUS d B X07ie Pa60ThI GYHKITHH JI0/KHBI 00pa30BhIBATh
TocJeloBaTeJIbHOCTE PHOOHaUUM (eCTeCTBEHHO, 3allMCaHHYI0 3a70M
Hamepérn). IlepBoe 3HayeHHe B 3TOM IIOC/IeL0BaTEJIbHOCTH [IOJDKHO
OBITH MaKCUMAaJIbHBIM UrcIoM PHb0HaUYuH, KOTOPOE MeHbIIle 3HaUeHUS
napametpa nel.

2.5 CopTHpOBKa MO CYETOM CpaBHeHHi (csort. c)

CocTtaBbTe QYHKIMIO CSOrt, BBIIIOJHSIIOIYI0 COPTHPOBKY CJIOB
B IIpe/IJIO’KeHUH MeTO/[OM I10/ic4éTa cpaBHeHUH. CJI0Ba B IIpe//I0’KEHUN
pasessIr0TCs IIPOU3BOJIBHBIM KOJIMYECTBOM IP06esioB. PyHKIIUSA CSOrt
IOJDKHA OBITH 00'bSIBJIEHA CIEAYIOITUM 00pasoM:

void csort(char *src, char *dest)
{
}

B kauecTBe ImapamMeTpoB OYHKIUS CsOrt IIpHHUMaeT yKasaTesb
Ha MCXO[HOe IIpe/JIOKeHHe Src U yKasaTesJb Ha IIycTod O6ydep dest
IO/IXOMAINEr0 pasMepa. B pesyinbraTe paboThl QyHKIUU B 6ydep
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dest 3ammceIBaeTCs HOBOEe IIpeJIOKeHHe, COCTosllllee U3 CJIOB,
B3SITBIX M3 HCXOJHOTO IIPeJIOKEHUSI U OTCOPTUPOBAaHHBIX B ITOPSIIKE
BO3pacTaHus UX AJWH. [Ipy 3TOM cj0Ba B HOBOM IIpefJjI0yKeHUU
Ppa3mesgoTcs OJHUM IIP06eIoM.

PaccMoTpuM IipuMep paboThl GyHKIHMHU csort. IIycTh HCXOmHOE
IIpe/iyIo’KeHUe BBIJIITUT KaK

qqq www t aa rrr bb x vy zz
Torma B BRIXOAHOM 6ydep MO/DKHO OBITH 3alIMCAaHO IIPe/IJIoKeHTE
t x y aa bb zz qqq www rrr

WTOrOByr0 IIpOrpaMMy, COJepsKalllyl0 KaK QyHKIIUI0 csort, Tak
" QYHKITUIO Main, IeMOHCTPUPYIOIIYI0 PaboTOCIIOCOOHOCTh QYHKITUHA
csort, Hy)KHO HasBaTh csort.c. IIporpamMma [O/DKHA CUUTHIBATH
UCXOTHOE TIpe/IJIo’KeHHe CO CTaHJapTHOTO ITI0TOKA BBOJA.

MuHHUMAaJILHBIM pasMep 6ydepa [T BBOJa C KOHCOJH [OJDKEH GBITh
paBeH 1000 cumBos10B BKJIFOUast \@ B KOHITE CTPOKH.

2.6 IlmpamMupaabHasa copTupoBKa (heapsort.c)

CoctaBbTe OyHKIHI0 hsort, BBHIIOTHSIONIYI0 ITHPAMHUAATHLHYIO
COPTHPOBKY ITPOM3BOJILHOTO MaccuBa. OGBsiBiIeHUEe QYHKIUH hsort
IOJKHO OBITH BBITIOJHEHO 110 aHAJIOTHY ¢ QYHKIIHMeH qsort:

void hsort(void *base, size t nel, size_ t width,
int (*kcompare) (const void *a, const void *b))

{
b

B xauyecTBe mapaMeTpoB OYHKIUA hsort IpuHUMaeT yKasaTesb
Ha HayaJIo0 MacchBa base, KOJIMYECTBO 3JIEMEHTOB MaccuBa nel,
pasMep omHoro aseMeHTa width u ykasaTesb Ha QYHKIIHIO CpaBHEHUS
compare.

3ameuanue. OyHKIIUA hsort mo/DKHaA UMeTh TOT »Ke MHTepeuc, uTo
" ¢yHKIMdg qsort. A QyHKOUA gqsort mpejfrosiaraeT, YTo QyHKIIUI
compare BO3Bpall[aeT OTPUIATESbHOE 3HAUeHHUe, Koraa a < b, HOJIb,
Korma a = b, ¥ I0JI0)KUTeIbHOe 3HaUeHue, Kormna a > b. T.e. GyHKITHSA
compare He o00sg3aTeJIbHO BO3BpallaeT TOJAbKO -1, 0 mau +1. CwMm,,
HalpuMep, 37eCh:

* https://en.cppreference.com/w/c/algorithm/qsort
* http://cplusplus.com/reference/cstdlib/qsort/ (BHuUMaHUe
Ha IIpuMep!)
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HToroBas mporpaMmma heapsort. ¢ o/oKHa COPTHPOBAThH MacCUB CTPOK
B IIOpSIKe BO3pacTaHWsI KoJHYecTBa OYKB a B CTpoke. IIporpamMma
I0JDKHA CUUTHIBATh U3 CTaH/IapPTHOTO IIOTOKA BBO/IA pa3Mep U 3J1eMeHTHI
MacCHUBa, ¥ BBIBOAWUTH B CTAaHAAPTHBIA IIOTOK BEIBOJIA Pe3yJIbTaT
COPTUPOBKH.

MuHHUMAaJILHBIM pasMep 6ydepa [T BBOJAa C KOHCOJH [[OJDKEH GBITh
paBeH 1000 cumBos10B BKJIEFOUast \@ B KOHITE CTPOKH.

2.7 CopTHpPOBKa CJIMSIHUEM + BcTaBKaMu (mergesort.c)

CocTaBbTe IIporpamMMy mergesort.c, OCYIIECTBJIAIOIIYI0O COPTHPOBKY
MacCCHBa IIeJIbIX YK CeJI B IIOPAAKe BO3paCTaHKUA MOAYJIA YKCIa.

B mporpaMMe OO/DKeH OBITH pPeaJM30BaH aJTOPHUTM COPTHPOBKHU
CJIUSTHUEM, PeKYPCUBHYIO0 QYHKITUIO KOTOPOTO HY>KHO MOIUQUITIPOBATh
TaKUM 00pa3oM, YTOOHI JJIS II0C/Ie0BaTeIbHOCTEH TMHOM MeHBIIe
BBITIOJTHSIACh COPTHPOBKA BCTaBKAMHU.

PasMep U 3JIeMeHThl MacCCHBa [OJDKHBI CUUTHIBATHCS IIPOTPaMMOM
U3 CTaHJAPTHOTO II0TOKA BBO/A. Pe3ybTaT COPTUPOBKU JJOJDKEH OBITH
BBIBe/IeH B CTaH/[apPTHHIN II0TOK BBIBOJIA.

2.8 BrIcTpas COpTHPOBKA + COPTUPOBKA IPSIMBIM BEIOOPOM
(quicksort.c)

CocTaBbTe IIporpaMmy quicksort.c, OCYIIeCTBJISIONIYI0 COPTHPOBKY
MAacCHBa IIeJIbIX YHCeJI B IIOPSIKe BO3PACTaHUSL.

B riporpamMMe J10JKeH OBITH peaii30BaH aJIrOPUTM GBICTPOM COPTUPOBKH,
PEKYPCUBHYIO (QYHKITHI0O KOTOPOTO HYKHO MOAHU(HITUPOBATH TAKHUM
obpa3oM, YTOOBI, BO-TIEPBBIX, [JII II0CJAENOBATEIbHOCTEN JIMHOU
MEHBIIIE 771 BBITIOJTHSIaCh COPTUPOBKA IIPSIMBIM BEIGOPOM, a BO-BTOPBIX,
Iy6HMHa cTeKa BbI30BOB Gblta paBHa O (Ig n), rae n — pasMep MaccuBa.

IIporpaMMa I0JI>KHA CYUTHIBATh CO CTAHAPTHOTO IIOTOKA BBO/IA Pa3Mep
MacCuBa 7, YUCJI0 7 ¥ 3HAUEeHHS 3JIEMEHTOB MaCcCHUBa. B cTaHIapTHBIHN
TIOTOK BBIBO/IA JIOJDKHBI BBIBOJUTHLCS 3JIEMEHTHI OTCOPTHPOBAHHOTO
MaccuBa.

2.9 CopTupoBKa OYKB B cTpoke (dsort.c)

CoctaBbTe IIporpaMmy dsort.c, OCYIIECTBISIIOIIYI0 COPTHPOBKY
JIATHHCKHUX GYKB B CTPOKe B alpaBUTHOM IIOpsifiKe (pa3Mep CTPOKU —
0 MIJITHOHA 6YKB). B IIporpaMme o/pKeH OBITH pea30BaH alTOPUTM
COPTHUPOBKH PacIIpe/[eJIEHHEM.

HarmrpuMep, ecyiz BBefieHa CTPOKa
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encyclopedia
TO IMpoTpaMMa JI0JDKHA BRIBOJUTH B CTaH@PTHBIN IIOTOK BEIBO/IA
accdeeilnopy

CTpOKa BBOJHUTCA CO CTaHAAPTHOIO IIOTOKa BBOMA, HpI/ILIéM H3BECTHO,
YTO OHA COAEP’KUT TOJBKO MaJIEHbKHE JIATUHCKHE 6YKBLI.

2.10 ITopaspsagHas copTupoBKa gat (datesort. c)

CoctaBbTe mporpamMmy datesort.c, OCyIeCTBJIAIOIIYI0 COPTHPOBKY
II0CJIelOBAaTeJILHOCTH 1aT 110 BO3pacTaHUI0. B mporpamMMe 10/DKeH ObITh
peayii30BaH aJrOpPUTM II0Pas3psafHON COPTHPOBKH, aJallTUPOBAHHBIA
Ui cily4asi, KOIZa KJIFOYM IIPeJCTABJIAIOTCI B CHUCTEMe CUYMCIeHHs
C OCHOBaHUSMH, 3aBUCAIIIMIMY OT paspsja.

B mporpamme copTHpyeMas IIOCI€[0BATeJbHOCTH [OJDKHA OBITH
IIpe/icTaBJjIeHa B BU/le MacCUBa CTPYKTyp Date:

struct Date {
int Day, Month, Year;
b

[Tosie Day MO>KeT ITpUHUMAThH 3HaueHus oT 1 1o 31, mosie Month — ot 1
mo 12, a mosre Year — ot 1970 mo 2030.

ITocsiemoBaTeIbHOCTh JaT CUWUTHIBAETCI W3 CTaHAApPTHOIO IIOTOKAa
BBOZia. IIpu sTOM B caMOM Hauvajle CUUTHIBAETCS OOIllee KOJINYEeCTBO
[laT, a KaXk[as faTa IIpeCTaBJIsIeTCs TPOMKOM uurces «yyyy mm dd».

HaanMep, €CJ/IM BBeJleHa I10CJIe1I0BaTeJIbHOCTD

5

2005 01 12
1977 02 01
1994 03 01
2004 02 29
1977 08 01

TO IIpOorpaMMa JOJI’KHA BBIBOIUTH B CTaH/IapTHBII‘/JI IIOTOK BBIBO/Ia

1977 02 01
1977 08 01
1994 03 01
2004 02 29
2005 01 12

Vkasanue. ®opMmaT BeIBoJa s printf(): "%04d %02d %02d".
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2.11Ilopa3psagHas COpTHPOBKA IeabIx unces (radixsort. c)

CocTaBbTe IIporpaMmy radixsort.c, OCYIIeCTBJISIONIYI) COPTHPOBKY
II0CJIeI0BAaTeIbHOCTH J32-paspsIHBIX IIeJIBIX YKCesI II0 BO3pacTaHHUIO.
B mporpaMMe [0/DKeH OBITh pPeaM30BaH AaJITOPUTM IIOPa3psHOMH
COPTHUPOBKH.

[IporpaMMa JJ0JKHA CYUTHIBATH U3 CTAHAAPTHOTO II0TOKA BBO/IA Pa3Mep
U 3JIeMEeHTHl II0C/Ie[[0BaTeJIbHOCTH, ¥ 3aIlHChIBaTh B CTAHAAPTHBIN
II0TOK BBIBOJIA 3JIEMEHTHI OTCOPTHPOBAHHOM I10C/IeI0BATETHHOCTH.

HaanMep, €CJIM Ha BXO/I IIPOTPpaMMBI ITIOJaHO

)
1000 700 -5000 2038 0

TO IIporpaMMa JJOJDKHA BEIBOJUTH B CTAHZAPTHEIM II0TOK BEIBOA
-5000 0 700 1000 2038

B mporpamme copTupyeMas HIOCJIeL0BATEIbHOCTh [IOJDKHA OBITh
IpeJicTaBjIeHa B BUJie MacCHUBa 00 befUHeHUN Int32:

union Int32 {

int x;

unsigned char bytes[4];
b

TeM caMbIM IIO[pa3yMeBaeTCs, YTO IleJble YHCIa IIPeJCTaBIeHbI
B CHCTEMe CYMCJEeHUsS 110 OCHOBaHMIO 256. /JIOCTYI K OTHEIbLHBIM
faifiTaM IIeJIOTO YHCJIA JOJ/DKEH OCYIeCTBJSTHLCS uepe3 Iosie bytes
00beTMHEHUS.

2.12 llepuoguueckue npedpukcel (prefixes.c)

CoctaBbTe mporpaMMmy prefixes.c, BBIIOJTHSIONIYI0 IIOMCK BCEX
MIePUOTUIECKUX TTPedHKCOB 3a/aHHOM cTPoKu S. IIpedHKc sBIISTETCS
TIEPUOMYECKUM, €CJTH eT0 MO>KHO IIPEJICTABUTH B BUJIE

dd...d,
k

e d — HeKoTopasi IOACTPOKA. /s ImoucKa mpedUKCOB IIporpaMma
MOJDKHA CTPOUTD MTPePUKCHYI0 GYHKITHIO 1T CTPOKH S.

[IporpamMma IoJiy4aeT CTPoOKy S uepes apryMeHThl KOMaHIHOM CTPOKH,
U LTSI KXK/[0T0 HaliIeHHOTo ITpeduKca BEIBOJUT B CTAaH/IaPTHHIN IIOTOK
BBIBOZIA /IBA YHCJIA: JJIHHY IIpedUKca 7 ¥ KOJUYECTBO ITOBTOPEHUH k
ITO/ICTPOKH d B TIpedUKCe.
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Hampumep, nycTh IIporpaMMa BbI3BaHa Kak
./prefixes aabaabaabaab
Torma rporpamMma JI0/KHA BEIBOIUTH B CTaHIAPTHBIN II0TOK BEIBOJA

2 2
6 2
93
12 4

VrouHenme. Eciu OIWH U TOT XKe HpePUKC MOKHO PAa3sJIOKUTh
Ha OJMHAKOBbIE IIOJICTPOKH pPa3HBIMH CIIOCOGAMH, TO BeJuunHa k
ITOJ/DKHA GBITH HAMOOJIBINEH, M, COOTBETCTBEHHO, d — KpaTdaHImed.
ITosToMy B IIprMepe BEIIIIE He IIeyaTaeTcsd mapa Yucest

12 2

2.13 ITouck Bcex BX0>KJeHUH MOACTPOKH B CTPOKY (KHYT-
Moppuc-IIparr) (kmpall.c)

CoctaBbTe mporpaMmy kmpall.c, OCYIIIECTBJISIONIYI0 IIOMCK BCeX
BXOJKIEHUM IIOACTPOKK S B cTpoKy 1. B mporpaMme J0JDKeH GBITH
peanu3oBaH agroputM KHayra-Moppuca-IIpaTTa, WI3MeHEHHBIH TaKUM
06pasoM, YTOGHI IIPHU HAXO0XKIEHHH OYepeqHOro BXoKmeHust S B 1
aJITOPUTM He 3aBepIIasIcs, a IIPoJ0/DKaI CKAaHUPOBATh CTPOKY 1.

Crpoku S u T’ [0/DKHBI TIepejaBaThCsl B POrpaMMy Yepes apryMeHThI
KOMaH/IHOH CTPOKH. IIporpaMma J0/DKHA BBIBOJUTH B CTaHAAPTHBIN
ITOTOK BBIBOJIa HHIEKCHI ITEPBBIX CHMBOJIOB BCeX BXOyKIeHuH S B 1.

2.14 CioBo, cocTaBIeHHOe U3 IpepUKCOB APYyroro cjioBa
(pword.c)

CocTaBbTe IIPOrpaMMy pwo rd. C, OITpe/IesISTIOITYI0, COCTaBJIeHa JIU CTPOKa
T UCKIIOYUTEIHLHO U3 IIPePUKCOB CTPOKH S.

[IporpamMma Ioay4aer cTpoku S u I yepes apryMeHTHI KOMaHIHOMN
CTPOKH U BBIBOJUT «yeS», ecyI 1’ cocTaBjieHa U3 IpepuKcoB S, U «No» —
B IIPOTUBHOM CJIy4ae.

Hampuwmep, yCTh IIporpaMMa BbI3BaHa KakK
./pword abracadabra abrabracada

TOI‘,IIa IIporpaMmMa [AOJI’KHa BBIBOOIUTH B CTaH]:[apTHLII;'I IIOTOK BEBEIBOA
«yes».
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2.15 IToMCK BCceX BXO0XK/I€HUH II0/ICTPOKH B CTPOKY (boitep-
Myp) (bmall.c)

CocraBpTe mporpaMMy bmall.c, OCYIIECTBIAIOIIYI0 IIOMCK BCeX
BXO’KIEHHH TOACTPoKu S B cTpoky 1. B mporpaMme [0/DKeH GBITH
peannsoBaH aIropuTM bBolepa-Mypa, M3MeHEHHBIN TaKUM 00pasoM,
YTOGHI IIPYU HAXOKIAEHWH OYepemHOro BXOKaeHus S B 1 ajroputm
He 3aBePIIaJICs, a IPO/0JKaJl CKAaHUPOBATh CTPOKY 1.

Crpoku S u T’ [0/DKHBI TIepelaBaThCsl B IPOrpaMMy Yepes apryMeHThI
KOMaH/IHOH CTPOKH. IIporpaMma [0/DKHA BBIBOJUTH B CTaHAAPTHBIN
ITOTOK BBIBOJIa HHIEKCHI ITEPBBIX CHMBOJIOB BCeX BXOyKIeHuH S B 1.

Crpoku S u 1" MOIYT COCTOSITH M3 IIPOM3BOJILHBIX IT€UATHBIX 3HAKOB
(kompeI 33...126).

2.16 PaciuupeHHas 3BpUCTHKA CTOII-CUMBoOJIa (extstop. c)

CymiecTByeT MofuUKaIlus ajropurMa Boitepa-Mypa, B KOTOpPOH
9BPHUCTHKA CTOII-CHMBOJIA pacIIupeHa caefyIoNIUM 06pa3oM:

PacmipeHHasi 3BPHCTHKA CTOI-CHMBOJIA. BcTpeTwB B cTpoke 1
cumBon © = T'[k] takoi, uro x # S[i], MBI MOXXeM paCIIOJIOXKUTD
CTPOKY S OTHOCHTEJILHO CTPOKH 1’ Tak, UTo IIOCJIe/jHee BXOK/EHUE T
B S, pacmosoxkeHHoe jieBee S|[i], okaskercst Harpotus 1'[k].

Hpumep. (1'[2] = a — cron-cuMBO.I)

01 2 3 4 5 6 7 89
T= a b a a b a b a c b
S= ¢ a (b) a b

c a b a b

Ta6uuna 0, At 93QeKTUBHOM peansal{iy PaclInpeHHOM SBPUCTHKH
CTOII-CHMBOJIA [OJDKHA IPEJCTaB/IsATh COG0M MAaTpHUIly pasmepa
len(S) x size, tne size — pasmep andasura. Ilpu HeyLAYHOM
cpaBHeHun cuMBosoB S[i] u T'[k] anropurm Boiepa-Mypa [o/DKeH
IIPOYMTATD CMeIlleH e /I TlepeMeHHoH & us3 d, [i, T'[K]].

CocTaBbTe IporpaMMy extstop.cC, OCYIIeCTBJIAIOIIYI0 IIOMCK II€PBOIO
BXOXK/IEHUsI TIOACTPOKH S B CTpoky 1. B mporpamMme [Jo/DKeH
OBITh peasM30BaH BapHaHT ajlropuTMa boiiepa-Mypa, B KOTOPOM
He HCIIOJIb3yeTCsd 3BPUCTHKA COBIIaBllero cydpdukca, a IBPUCTHKA
CTOII-CHMBOJIA paclllipeHa IIPUBeJEHHBIM BBIIIIe CIIOCOO0M.

Ctpoku S u T' M0/DKHBI TIepelaBaThCs B IIPOTPaMMy Uepes3 apryMeHTHI
KOMaHJHOM CTpoKH. IIporpamMMa /0/DKHA BBIBECTH B CTaH/apPTHBIM
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IIOTOK BBIBOJAa HMH/AEKC IIEPBOI0 CMMBOJIA II€EPBOT0 BXOJKIACHUA SsT.
Ecyix TaKoro BXOKIeHUs HeT, IIporpaMmMa A0JI>)KHa BBIBECTHU len(T)

Crpoku S u T' MOIYT COCTOSITH M3 IIPOM3BOJILHBIX IT€UAaTHBIX 3HAKOB
(xompl 33...126).

2.17 IloucKk MaKCHUMAaJIbHOTO 3/IEMEHTa IO/AI0C/Ie/I0BAaTeIbHOCTH
(rangemax. c)

CocraBbTe IIporpaMmy rangemax. C, BBIIIOJTHAIOIYI0 IIOMCK MaKCHUMaJ/JIbHOT'O
JJIEMEHTa Ha PAa3/IMYHBIX HHTEPBaJaX ITIOC/I€JO0BATEJIBHOCTH IIE€JIBIX
qHceJI, KOTopasd BpeMs OT BpEMEHH U3MEHSIETCA.

dopMaT BXOAHBIX JaHHBIX. [lepBasi CTPOKa, CYUTHIBAEMasi CO CTAHIAaPTHOTO
[IOTOKA BBOJA, COJEPIKUT pasMmep mociepoBarenabHocTH 1 (0 <

n < 1000000). Bo BTOpOIl CTPOKE IEPEUMCIEHBI IIEMEHTHI
II0CJ/Ie/IOBATEJbHOCTH. Ka’KIbIH 37IeMeHT ITpefiCTaBJIsIeT COGOH IfesIoe
yncto, Haxomsmeecs B guamaszone or —10° mo 10°.  JmemeHTHI
paspmesaoTcs IIpobeaMu.

TpeThsi CTPOKa COePIKHUT 00IIiee KOJIMIeCTBO BEITOTHsIeMbIX OITepaIfHii
m (0 < m < 20000). Kaxxgast ©3 CJIEAYIOIIUX 77 CTPOK COLEPIKHUT
OIMCcaHHe OIlepariHH.

Omepartust u60 uMeeT popmy MAX [ r (HAHTH MaKCHUMAaJIbHBIHA 3IEMEHT
TI0/ITIOC/IEI0OBATEIHHOCTH, HAUMHAIONIEHCS C 3JIeMEHTa C MHEKCOM [
U 3aKaHYUBAIOIIeHCs 3JIEMEHTOM C MHIeKCoM 1), 160 dopmy UPD % v
(IIpUCBOUTDL 3HAUEHUE U IJIEMEHTY C HHEKCOM 7).

dopMmar pesyjbTaTa padOThHI HpOorpaMMsbl. /IJI KaKZOM OIlepaliiy
MAX BBIBECTHU B CTaHLAPTHBIM II0OTOK BBIBO/Ia 3SHAUEHH e MaKCUMAaJIbHOTO
3JIeMeHTa YKa3aHHOM! II0AII0C/Ief0BaTeJIbHOCTH.

2.18 OnpepesieHue ruIepApoOMOB B CTPOKe (rangehd. c)

T'unepapoM — 3TO CTpPOKa, M3 OYKB KOTOPOM MOYKHO COCTaBUTh
THaJIAHIPOM. JpyrumMu cioBaMy, Jirobasi OykKBa HMeeT UETHOe
KOJIMYeCTBO BXOXK[eHUI (BO3MOKHO, HYJIEBOe) B TUIIEPAPOM YETHOU
IIUHBL. ECiIM JKe THUIIepIpOM HMeeT HeUETHYIO JJINHY, TO POBHO OJHA
OyKBa UMeeT HeUETHOE KOJIMYeCTBO BXOXKIeHUH.

CocTaBbTe ITporpaMmy rangehd. ¢, OIIpeie ISIOIYI0, SIBJISIETCS JTU YKa3aHHAas
IIOZICTPOKA CTPOKH THUIEpPAPoMoM. CTpoKa BpeMs OT BPEMEHH MOYKET
U3MEHSThCS.

dopMaT BXOHBIX JaHHBIX. [lepBasi CTPOYKA, CYUTHIBAEMAsI CO CTAH/JAPTHOTO
[IOTOKa BBOJIA, COZEP>KUT cTPoky pasmepa n (0 < n < 1000 000).
CTpoKa COCTOUT U3 MaJIeHbKUX JIATUHCKUX OYKB.
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Bropasi CTpoYKa COJEP)KUT 06Iiee KOJUYIeCTBO BBIIOIHSIEMBIX
oreparmit m (0 < m < 10000). Kakmast U3 CIAYIOIHUX 177 CTPOUEK
COZIeP>KUT OIIHCAHUe OIlepaIliH.

Omnepartust 160 uMmeeT GopMmy HD [ 7 (OITpeIeTUTh, SIBJISIETCS JIH ITIO/ICTPOKA,
HAUMHAIONMIASACI C HWHAEKca | W 3aKaHUMBAIOIIASCI HHIEKCOM T,
THITEPAPOMOM), T160 popmy UPD % S (3aMEHHTH ITO/ICTPOKY, HAUHMHAIOIITYOCST
C MHIeKca 7, CTPOKOH S).

dopmart pesyJbTaTa padoThI HporpaMMsbl. /s KaXKTou onepartui HD
BBIBECTH B CTAaHJAPTHBIN II0TOK BEIBOJA CI0BO «YES», eCiId IIOACTPOKa
SIBJIAETCS TUIIePAPOMOM, UJIH cI0BO «NO» B IIPOTHUBHOM CJIydae.

2.19 KosmmyecTBO NIHKOB B IOAIIOC/IEeLOBaTEJIbLHOCTH
(rangepeak.c)

HamoMHUM, YTO 3JIeMEHT IIOCJIe/IOBATEJILHOCTH YHCeJ, 3HAUYeHUE
KOTOPOTO0 — He MeHbIIle 3HAaUeHUH ero HeIloCPeICTBEHHBIX COCEJeH,
Ha3bIBAETCS MUKOM.

CocraBbTe IIporpaMmy rangepea k.c, BBITIO/THAIOIIYI0 BBIYHMCIEHHUE
KOJ/JIM4eCTBa IIMKOB Ha Pa3/IMYHbIX MHTEPBaJaxX I10CJIeA0BaTEJIbHOCTHU
IIeJIbIX YK CeJI, KOTOpasi BpeMsd OT BpeMEHU U3MEHAETCA.

dopmMaT BXOHBIX IaHHBIX. [IepBasi CTPOKa, CYUTHIBAEMasi CO CTAHAPTHOTO
[IOTOKA BBOZA, COJEPIKUT pasMmep mociaepoBarenabHocTd 1 (0 <

n < 1000000). Bo BTOpOIl CTPOKE IEPEUMCIEHBI TEMEHTHI
TI0CJIeIOBATeILHOCTH. KajKIbIiM 37IeMEeHT IIPeJICTaBJIIeT COOOH Iiesioe
uncso, Haxomsmeecs B muamazoHe or —10° mo 109,  JmemeHTHI
paspesaoTcs IIpobeaMu.

TpeThsi CTPOKA COMEP>KHUT 06IIee KOJTMUIECTBO BBIITOTHSIEMbIX OTIepaIfHii
m (0 < m < 20000). Kaxxmast U3 CJIEAYIOIIUX 77 CTPOK COIEPIKHUT
OITHCAaHHe OTIePATIHH.

Omepartust 60 uMmeeT popmy PEAK [ 7 (BBIYUCTUTE KOJTHYECTBO ITHKOB
B IIO/IIIOC/IEZIOBATEILHOCTH, HAUMHAIOIIEHCS C 3JIEMEHTa C HHAEKCOM [
U 3aKaHUMBAIOIIEHCs 3JIeMeHTOM C UHZIEeKCOM 1), 1160 ¢opmy UPD ¢ v
(ITpHCBOUTH 3HAUEHUE U 3JIEMEHTY C HH/IEKCOM 7).

dopmaTt pe3yjabTaTa padoThl IporpamMMsl. /[[JIS KaXKAOM oIepariuu
PEAK BBIBECTU B CTAaHJAPTHBIUA IIOTOK BBIBOJA KOJIMYECTBO IIMKOB
B YKa3aHHOM IIOAII0C/Ie0BATeIbHOCTH.
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2.20 Hau6 016111 OOIIHI 1€ TUTE/Th IOAI0C/IeI0BAaTEeIbHOCTH
(rangegcd.c)

CoctaBbTe mporpaMMmy rangegcd.C, BBIUHC/SAIONIYI0O HAWOOJIBITUN
OOIIMH [esuTes]b Ha Pas/IMYHBIX HHTepBaJax II0CIeL0BaTeJIbHOCTHU
L1eJIBIX YHCeJl.

dopmaT BXOHBIX IaHHBIX. [IepBasi CTPOKa, CYUTHIBAEMasi CO CTAHAPTHOTO
[I0TOKa BBOJA, COIEP)KUT pasmep mociegoBarespHocTr 1 (0 < n <
300 000). Bo BTOpOii CTPOKE II€PEUNCIIeHbI 3JIEMEHTHI II0C/IeI0BATEILHOCTH.
KasKZIbIi 3JIEMEeHT IIPEeJICTaBJIsIeT COGOM IeJI0e UMCII0, HaXO[AIeecs

B uamasone oT —10° 10 10°. dmeMeHTH pas/esSIIOTCS TPO6eIaMH.

TpeTbsi CTPOKA COJEP)KUT 06Iee KoumdectBo 3ampocoB m (0 <
m < 1000000). Kaxkgast U3 CIEAYIONHX 17 CTPOK COZIEP>KUT 3aIpoc,
KOTOPBIH ITpe/ICTaB/IsIeT COG0M Ba YMCIa | U 7, 3a/Ial0Iue TPAHUIIEI
WHTEpBaja, Ha KOTOPOM HY>KHO BBIYHCIUTH HAUMEHBIITHUH OOIITUMA
pemutens (0 < 1,7 < n).

dopmaT pesyjbTaTa paGoThI mporpaMmsl. /IS Kak[oro 3arpoca
BBIBECTHM B CTAHAAPTHBIM IIOTOK BHIBOJIa HAWMEHBITHUM OOIITUN
IeJINTeNIb YKa3aHHOM II0/TI0C/Ie[0BaTeIbHOCTH.

2.21 MaxcuMaJjbHOe IIpOM3BeJeHHe IPOCTHIX Apodei
(maxprod.c)

CocTaBbTe ITpOTpaMMy maxprod.C, BBIIOJIHSIONIYI ITOMCK OTpe3Ka

T0CJIE/I0BATEIHHOCTH IIPOCTHIX {po6ett { v, 8_1, Ha KOTOPOM ITPOU3Be/IEHHE

Iopo6elt MaKCHMAaJIbHO.

dopmMaT BXOAHBIX IaHHBIX. [IepBasi CTPOKa, CYUTHIBaeMasi CO CTaHIaPTHOTO
[IOTOKa BBOJA, COMEPXKUT pasMep mociexoBarTenbHoctd 1 (0 <

n < 1000000). Bo BTOpPOM CTPOKE IEPEUHCIEHBI 3JIEMEHTBI
II0CJ/Ie[0BATEJIbHOCTH. KasKIbIM 5/IeMEeHT 3alluchiBaeTcs B Buae a / b,

e a u b — HeorpunarenbHele resble yucaa (0 < a < 1000 000,0 <

b < 1000000). deMeHThI pas3eITIOTCS IIPOGETaMH.

dopmaTt pesyjabTaTa padoThl mporpamMMbl. [IporpaMMa [JOJDKHA
BBIBECTH B CTAH/IaPTHBIM IIOTOK BBIBOJIA IBA YHCJA [ U I TAKHE, UTO
IIPOU3Be/IeHIe H::l V; — MaKCHMaJIbHO. EC/IH BO3MOKHO HECKOJIBLKO
PelIlleHuU, CIelyeT BhI6PATh peleHre ¢ MUHUMAaJIbHBIM .
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3. HpI/IMEHEHHe AHHaAaMH4Y€CKHX MHO>KECTB

3.1 HepeKkypcuBHas ObICTpasi COpTUPOBKA (qsstack. c)

Heo6X0MO COCTaBUTH IIporpaMMmy (sstack.c, OCYIIeCTBIISIONIYIO
COPTHPOBKY MacCHBa I1eJIBIX YHCeJI B IIOPs/IKe BO3paCTaHMUs.

B mporpaMMe [o/KeH OBITH peayi30BaH HePEKYPCHUBHBIN aJTOPUTM
OBICTPOU COPTUPOBKH, HUCIIOJIL3YIOIIHI B CBOEH paboTe CTeK 3a/laHUM.
Kakmoe 3ajlaHue OIMCHIBAeT KOOPAMHATHI II0/IMAcCUBa, KOTOPHIA
HY>KHO OTCOPTHUPOBATh, U IIPe/ICTaBJIsIeT COO0U CTPYKTYPY

struct Task {
int low, high;
b

[IporpaMma JJ0JDKHA CYUTHIBATE CO CTAHJaPTHOTO II0TOKA BBO/IA Pa3Mep
MacCHBa 7 U 3HAUYeHUS 3JIeMeHTOB MacCHUBa. B CTaHZApPTHBIM IIOTOK
BBIBOJIA OJDKHBI BRIBOAUTHCS 37IeMEHThI OTCOPTUPOBAHHOTO MacCHBa.

3.2 CrexkoBasa mamnHa (stackmachine. c)

IIlycTh cTeKkoBasg MaIllMHA — 9JTO YCTPOMCTBO /JIg BBIIOJHEHUS
apupMeTHUeCKHUX OIlepaliiii, UCII0JIb3YIolIlee I XpaHeHUS IIPOMeKy TOUHBIX
pe3yJIbTaTOB BBIYHCJIEHUH CTeK IeJbIX unces. [logpasyMeBaeTcs, 4TO
KaKfiasl oreparnys 6epéT olepaH/bl U3 CTeKa M OCTaBJIsIeT Ha CTeKe
pe3yJsbTar.

CocraBbTe ImporpaMMmy stackmachine.c, Mopenupymomym paboTy
CTeKOBOM MalllUHBI.

dopMaT BXOAHBIX IaHHBIX. [IepBasi CTpOKa, CAMTEIBaeMasi CO CTaHapTHOTO
II0TOKa BBOJIA, COZIEP>KUT 061I[ee KOJIMYeCTBO BHIIIOTHIEMBIX OIlepariHii

n (0 < n < 100000). Kaxkpast U3 CIEAYIONUIMX 7 CTPOK COLEPIKHUT
OIMCaHHe OIlepaLiHH.

CrexoBas MalllMHa [JOJ/DKHA 06eCIleyuBaTh BBIIIOJIHEHME CIIeLyIOIINX
ollepariyi:

+ CONST & — kuagét B crek unciao = (—1000000000 < z <
1000 000 000);

+ ADD — cioykeHHMe (CHMMAeT cO CTeKa IBa oIlepaH/a a U b ¥ KIajeT
B CTeK UX CYMMY);

* SUB — BhIUMTaHUe (CHUMAaeT CO CTeKa OIlepaH[ a, 3aTeM CHHUMaeT
CO cTeKa orepaHy b, KIagéT B cTek a — b);

* MUL — yMHOKeHHe (CHMAaeT CO CTeKa [[Ba oIepaHaa a u b 1 Kiagét
B CTeK UX [IpOu3BefieHue);
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* DIV — fmesieHre (CHMMaeT CO CTeKa OIlepaH[ d, 3aTeM CHHMaeT
Co CcTeka omepaHf b, KIaféT B CTEK Pe3yJabTaT I[eJI0YHCIEHHOTO
neseHus a Ha b);

* MAX — MakCHUMyM /[IBYX YHceJsI (CHUMaeT CO CTeKa /iBa ollepaHa &
u b v xnazmér B crek max(a, b));

* MIN — MUHHUMYM [IBYX 4HceJ (CHUMaeT CO CTeKa [Ba OIlepaHza G
u b u xiagéT B crex min(a, b));

* NEG — MeHs1eT 3HaK 4HMCIa, HaXOJIIIerocs Ha BePIIUHe CTeKa;

* DUP — kiIaZiéT B CTeK KOIIMI0 YMCJIa, HAXOAIIEroCcsd Ha BepllHe
CTeKa;

* SWAP — MeHseT MeCcTaMH [jBa YMCJIa, HAXO[dII[Mecs Ha BeplluHe
CTexa.

MO’KHO CUHTaTh, UTO IIOCIEOBATEJHLHOCTH OIEpaIlMil CcOoCTaBJIeHA
IIPaBUJILHO, TO €CTH IIepei BEI30BOM KaXK/IOH OIlepaIriiy CTEK COIEPIKUT
HY>KHOe el KOJTMYeCTBO OTIePaH/IOB, /leJIeHHe Ha HOJIb U IIepelloTHeHHe
He BO3HUKAIOT, W, KpOMe TOTO, B pe3y/bTaTe BEHIIIOJHEHUS BCeX
OIlepaITiii Ha CTeKE OCTAETCS eJMHCTBEHHOE YHCJIO.

dopmar pesyJbTaTa paGoThI IpPOrpamMMbl. B cTaHZAPTHBINA IIOTOK
BBIBOZIa HEOOXOJMIMO BBIBECTH YHCJIO, OCTaBIlIeecs Ha BepIIMHE CTeKa
B pesyJIbTaTe BHIIIOJHEHUS I10C/Ie/[0BaTeIbHOCTH OIlepariyii.

3.3 KosbnieBoii 6ydep (circbuf.c)

PeanusyiiTe omeparuu InitQueue, QueueEmpty, Enqueue u Dequeue
IJI1 OUepeqU IIeJIbIX YHCeJsI, IIPe/ICTaBJIeHHOW B BHJE KOJIBIIEBOIO
6ybepa. HauaspHbIN pasmep Gydepa — 4. B ciydae IepemnoTHEHHS
pa3mMep 6ydepa no/KeH yBEJIMUUBATHCA B IBa pasa.

CocTtaBbTe IIporpaMMy circbuf. ¢, IeMOHCTPHUPYIOIYI0 pa60TOCIIOCOOHOCTD
peanr30BaHHBIX OIlepPaIrid.

dopMaT BXOAHBIX JaHHBIX. [lepBasi CTPOKa, CYUThIBaeMasi CO CTAaHIAaPTHOTO
II0TOKA BBOJ[a, COIEP>KHUT 06II[ee KOJTMYECTBO BHIITOTHIEMBIX OTIepalfyii

n (0 < n < 100000). Kakgas U3 CIEAYIONUX 7. CTPOK COMEPIKHUT
OITMCAaHHE OTIePAITHH.

Omneparug 60 mMmeeT Gopmy ENQ x (mo6aBUTH UHMCIO I B XBOCT
ouepegu, —2000000000 < =« < 2000000000), 160 dopmy
DEQ (ymasuTh TOJIOBHOM 3JIEMEHT U3 odepenu), aubo popmy EMPTY
(IpOBEPUTH IIYCTOTY OUepPEH).

MO>KHO CUHTaTh, YTO IIOCJIe[J0BAaTEIbHOCTh OIlepalluil CoCTaBJIeHA
PaBUIBHO, TO eCTh Mepe]] KaXKIoH ortepariiei DEQ ouepess He ITycTa.

dopmat pesyabTaTa padoThl mporpamMMsl. /[[JI1 KaXKAO0M omepariuu
DEQ BBIBECTH B CTaHAAPTHHIM IIOTOK BBIBOJA 3HAUYeHUE YAaIsieMOro
TOJIOBHOIO 3jleMeHTa ouepenu. /Ui KaxKou orteparii EMPTY BeIBeCTH
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B CT&H,I[&pTHBIfI IIOTOK BEBIBOZIA «true» WU «false» B 3aBHUCHMOCTHU
OT TOTIO, IIyCTa ouepeab UJIA HET.

3.4 Ouepens c onepanuei Maximum (gmax. c)

PeasnsyiiTe yepes [BOMHOM cTeK Habop onrepanuii InitQueue, Enqueue,
Dequeue, QueueEmpty m Maximum g paboThl C OUYEpeNbI0 I[EJIBIX
yrces. Omeparys Maximum Bo3BpaljaeT MaKCUMaJsbHOe I1eJI0e YUCJIO,
B JIAHHBIM MOMEHT BpeMeHHU Haxofdileecd B ouepenu. Ollepaliiu
Enqueue, QueueEmpty u Maximum IOJDKHBI paboTaTh 3a KOHCTaHTHOE
BpeMs, a ollepanus Dequeue — 3a aMOPTU3HUPOBAHHOE KOHCTAHTHOE
BpeM4.

CocTaBbTe IIporpaMMy gmax. C, [eMOHCTPHUPYIOIYI0 paboTOCIIOCOOHOCTD
peanr30BaHHBIX OIlepaIiii.

dopMaT BXOAHBIX JaHHBIX. [IlepBasi CTPOKa, CYUThIBaeMasi CO CTAaHIaPTHOTO
II0TOKA BBOJ[A, COIEP>KHUT 06II[ee KOJTMUECTBO BHIITOTHIEMBIX OIIeparfyii

n (0 < n < 100000). Kakgas U3 CIEAYIONUX 7 CTPOK COMEPIKHUT
OITHCAHHE OTIePAITHH.

Omeparug 60 mMmeeT dopmy ENQ x (mo6aBUTH UHMCIIO T B XBOCT
oueperu, —2 000000000 < =z < 2000000 000), 60 dpopmy DEQ
(yoasuTh TOJIOBHOU 3JIEMEHT U3 ouepenu), 6o ¢popmy MAX (mokasaTh
TeKylllee MaKCHMaJbHOE YuCiIo0), Jubo ¢dopmy EMPTY (mpoBepUTh
IIYCTOTY OUepesu).

MO’KHO CUUTaTh, YTO IIOCIELOBATEJBLHOCTHL OIlepalfMii COCTaBJIeHa
IIpaBUJILHO, TO €CTh Ilepes KarKIou onepanyei DEQ oyepens He 1mycTa.

dopmaTt pesyjabTaTa padoThl mporpamMMsbl. /[[JIg KaK[OHW ollepariuu
DEQ BBIBECTH B CTaHJAPTHHIN IIOTOK BBIBOJA 3HAUYEHME YAAIIeMOI0
TOJIOBHOTO 3JIeMeHTa ouepenu. /Jisg KaXkpou orepait MAX BBIBECTH
B CTaHZAPTHBIA IIOTOK BBIBOJA TeKylllee MaKCHUMaJbHOe YuciIo. /g
KaXgou omepanuu EMPTY BbIBeCTH B CTaHIAPTHBIM IIOTOK BBIBOJA
«true» uian «false» B 3aBUCUMOCTH OT TOTO, IIyCTa OUepeab WU HeT.

IToackaska. Kak peaysii3soBaTh CTeK C olleparsamu Push, Pop 1 Maximum
3a KOHCTaHTHOE BpeM?

3.5 CiiusiHue 1ocjieoBaTe/IbHOCTeH (nerge. c)

CocTaBbTe IPOTPAMMY Merge. C, 06bEAUHSIONYI0 & 0TCOPTHPOBAHHBIX
II0 BO3PACTAHHMIO MACCHUBOB IIeJIBIX YHCEJ B OJUH OTCOPTHPOBAHHBIN
maccus 3a Bpemst O(n1g(k)), tme m — o6Iee KOJIHMYECTBO 9IeMEHTOB
BO BCEX BXOJHBIX MacCUBax. /sl CJIMSIHUSI MAaCCUBOB BOCIIO/Ib3YHTECH
OYepezbIo ¢ IPHOPUTETaMH pasMepa k.
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dopMaT BXOJHBIX JaHHBIX IIPOTPaMMBbI JJOJDKEH OBITh TaKOM: IlepBas
CTPOKa, CUUTHIBaeMas CO CTaHJApTHOTO II0TOKA BBOZA, COLEPIKUT
KOJIMYECTBO k MacCHBOB, BTOpasi CTPOKA COIEP>KUT IT0C/Ie/[0BATETLHOCTD
IIeJIBIX YHCeJI My, Moy, ... , ), PA3LeJEHHBIX IIPo6elaMHd U 3aJarolHX
pasMepsl MacCHBOB, Ka)kfasi W3 CJIEAYIOITUX Kk CTPOK OIKMCHIBAET
COOTBETCTBYIOIIMI MacCHUB, TO eCTb ¢-Tasl CTPOKa COJEPXKHUT 11,
[eJIbIX YHCes, OTCOPTHPOBAHHBIX II0 BO3PACTaHUI W pPasfieéHHBIX
pobesaMu.

IlporpaMMa [0/>KHA BBIBOJUTH B CTAHAApPTHBIM II0TOK BBIBO/IA
OTCOPTHUPOBAHHYI II0 BO3pPACTaHUIO II0CJIE/[0BATEJIbHOCTD IIEJIBIX
4quiceJI, HOJIYUeHHYI0 IyTEM CIUSTHUS MacCHUBOB. 1leible Urciia JOKHBI
pasaessaThes mpobeslaMy WK CUMBOJIaMU IIepeBo/ia CTPOKH.

HarpuMep, pacCMOTpPUM CJIeIyIOIre BXOJHbIE JTaHHbIE:

4
3512

10 12 20

15 16 17 19 25
20

11 12

I 9TUX JAHHBIX IIPOrpaMMa J0/DKHA BEIBECTH
10 11 12 12 15 16 17 19 20 20 25

3.6 MogetupoBaHue pad0ThI BEBIYHC/IUTEIHHOI0 KJIacTepa
(cluster.c)

VMeeTcst BRIYUCTUTETHLHBIN KJIACTEP, COCTOSIIHE 13 [V 0[THOIIPOI[eCCOPHBIX
y3y0B. Ha kiactepe HykHO BHITOTHUTEH M 3amau. Karkmas 3ajaua
OIIMCHIBaeTCHd IIapou (tl,t2>, rie t; — BpeMsa B MHKPOCEKYHJaX
OT BKJIHUYEHHs KJacTepa, HadhHasg C KOTOPOro 3azadyy MOXKHO
IIOChIZIATh Ha BBINIOJHEHWE (0 3TOTO0 BpeMeHHU BXOJHbIE TaHHbIE
IJI 3a/laud HeroTOBEI);, ¢, — IIPOTHO3HpPyeMOe BpeMsl BBHIIIOJTHEHUS
3a/layl B MUKPOCEKYH/IaX.

JIJIs1 BBITIOJTHEHUST KayKJ[0H 3a/]auM 3a/[eMCTBYETCS OJUH y3eJI KJIacTepa,
TO eCTh 33/Ia4M HEBO3MOYKHO pacliapauleIuBaTh. Kpome TOTro, HEIb3sI
MEeHATh IOPSAZOK BBIITOJHEHMs 3ajay: eciad JaHHble I sagaund A
OKa3bIBAIOTCS ITO/ITOTOBJIEHBI PaHbIlle, UeM AaHHBbIe I 3amadu b3,
TO 3a7iaua A He MO’KeT O6BITh 3allylleHa II03Ke 3agauu .

Heo6xXoMO cOCTaBUTh IIporpaMMy cluster.c, BBIUHC/ISIONIYIO
MHHUMaJIbHOE BpeMsi B MUKPOCEKYH/IaX OT HauaJsa paboThl KIacTepa,
KOTI7Ia BCe 3aJaut OY/Iy T BHIIIOJIHEHEI. B MporpaMme HY>KHO UCII0JIb30BaTh
ouepeib C IIPUOPUTETAMU IS XpaHeHUs BpeMeH OKOHYaHUS 3afad,
3aIlyIleHHBIX Ha KJIacTepe.
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dopMaT BXOJHBIX JAHHBIX IIPOTPAMMBI JO/DKEH OBITH TAKOM: IepBast
CTpOKa, CUHTHIBaeMasi CO CTAHJAPTHOTO IIOTOKA BBOJA, COAEPIKHUT
KosimuecTBO [V y3JI0B KJjacTepa, BTOpas CTPOKA COMEP>KUT UHCIIO
M 3apmau, xaxkmas u3 ciaegyromux N CTPOK COMEPIKUT Tapy IeJIbIX
uncesn (t;,t,), OMUCHIBAIOINNX 3a/ady. [lapbl YMCET OTCOPTHPOBAHEI
B ITOPsi/IKe BO3PaCTaHus ¢, ¥, 60JIee TOTO, B K&XKHOMH Iape ¢, YHHKAIBHO.

IIporpaMMa [0JI>KHA BBIBECTH B CTAaHJIAPTHBHIM ITOTOK BBIBOJA IIEJIOE
YK CJI0, BEIpaskarolllee BpeMsi B MUKPOCEKYH/IAX, ITPOIIIe/iITiee OT BKIIOUEHUST
KJIacTepa 0 MOMEeHTa, KOorjla Bce 3a/laud Oy/IyT BHITIOJTHEHHDI.

3.7 CopTupoBKa cnuckKa BctaBKaMHM (listisort.c)

CoctaBbTe IIporpaMMmy Llistisort.c, BBIIIOJHSIONIYI0 COPTHPOBKY
IBYHAIIpaBJI€HHOTO KOJIBI[EBOI0 CIIKCKA I1eJIbIX YHCeJI II0 BO3pacTaHUIo.
B mporpaMme mo/DKeH OBITH peaM30BaH aJIrOPUTM COPTHPOBKU
BCTaBKaMU.

JJIEMEHTBHI CITHCKA JIOJDKHEI OBITH IIPeJICTAaBIeHBI CTPYKTYPOL

struct Elem {
struct Elem *prev, *next;
int v;

Y

AJII‘OpI/ITM COPTHUPOBKHU BCTaBKaMH, aﬂaHTI/IpOBaHHBII‘/’I IJIs1 CITMCKOB,
OOJI’KEH BBIIIO/JITHATH HE 0oJiee 71 0OMEHOB 3JIEMEHTOB, rae 71 — OJIHHa
CIIHCKa.

[IporpaMMa [OJDKHA CYHTHIBAaTH CO CTaHAAPTHOTO IIOTOKA BBOJA
pasMep cIIMCKa 1 ¥ 3HAUeHUS 3JIeMEHTOB CIKMCKA. B cTaHAapTHBIN
IIOTOK BBIBOJ]a IOJDKHBI BBIBOJUTBHCSI 3JIEMEHTHI OTCOPTHUPOBAHHOTO
CIIHCKa.

3.8 CopTupoBKa cnucKa my3sIpbkoM (listbsort.c)

CoctaBbTe mporpamMmy Llistbsort.c, BBIIIOIHAIOIIYIO COPTHPOBKY
CJIOB B IIpPeAJIOKEHUHM B IIOpSAKe BoO3pacTaHusd UX IjauH. CioBa
B IIpe[JIOKeHUHN pasiesieHbl OJHUM MIW HeCKOJbKUMHU IIpobesiaMHu.
IIporpaMMa [o/DKHa GOPMHUPOBATh OLHOHAIIPABJIEHHBIN CIIMCOK CJIOB,
a 3aTeM COPTUPOBATH 3TOT CIIMCOK IIy3bIPHKOM.

dyHKIUA bsort, peaausyoIas aJrTOPUTM COPTUPOBKH, A0KHA OBITH
00BsIBJIEHA KaK

struct Elem *bsort(struct Elem *1list)
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CtpykTypa Elem, ykazaTesu Ha KOTOPYI0 QUTYPUPYIOT B 00BSIBJIEHUU
¢yHKIIHHM bsort, Jo/pKHA ITPEICTABISATE 3JIEMEHT OHOHAIIPABIEHHOTO
CITHCKA, CO/IEPIKAIIlero OHO CJIOBO U3 IIPe/IJIOKEHHUS:

struct Elem {

struct Elem *next;

char *word;
I
HcxomHoe mpepnjio’keHHe IIOJAETCI B CTAHZAPTHBIM IIOTOK BBOJA
nporpaMMbl. [IporpaMMa [OJDKHA BBIBECTH B CTaHJAPTHBIM IIOTOK
BBIBOJ[a OTCOPTHUPOBAHHYI II0CJIE0BATEILHOCTh CJIOB, Pas/ieJéHHBIX
npobesaMu.

MakcuMasibHast THa ucXoaHoH cTpoku — 1000 cumBoJIOB.

3.9 PaHru 3;1eMEeHTOB B cIIMcKe ¢ mpomyckaMu (ranklist. c)

Omeparust Rank : A X K — N [mIsg acconpaTHBHOTO MacCHBa
BBIUMC/ISIET IIOPSIAKOBLIA HOMEP CJOBAapHOM IIaphl C KIOYOM kK
B OTCOPTHUPOBAaHHOM IT0CI€/I0BATEIFHOCTH BXOSAIIHNX B aCCOITMAaTUBHBIN
MAaCCHUB CJIOBapHBIX ITap. Ilapbl HYMePYIOTCS, HAUMHAs C HYJIS.

MozaudHUITUpyHTe IIpe/[CTaBIeHIe U peaTu3alHio CITUCKA C IIPOITyCKaMH,
4TOGHI oreparst Rank it Hero pa6orasa B cpexueM 3a Bpemst O(1gn).

CocraBbTe ITporpaMMy ranklist. ¢, JeMOHCTPUPYIOIIYI0 Ppab0TOCIIOCOOHOCTh
peann3oBaHHOM OIlepaIIUH.

dopMaT BXOAHBIX IaHHEIX. [TepBasi CTPOKa, CAUTEIBaeMasi CO CTaHapTHOTO
II0TOKa BBOJIA, COTEPIKHUT 061Iee KOJTHMUeCTBO BEIIOIHIEMBIX OITepaIfHii

n (0 < n < 100000). Kaxkpast U3 CIEAYIONUIHMX 7 CTPOK COLEPIKHUT
OIMCcaHHe OIepariHH.

Omeparus uGo0 uMeer ¢Gopmy INSERT k v (106aBUTH B CIIHCOK
C TpOIyCKAaMH CJIOBapHYH IIapy, B KOTOpo#l kiIw4y k — Iiesmoe
4YMCJI0, 3HaUeHHe U — CTPOKa, COCTaBJIeHHas M3 JIATUHCKUX OYKB;
—1000000000 < k < 1000000000, len(v) < 10), 160 dopmy
LOOKUP £ (BBIBECTH CTPOKY, CBSI3aHHYIO C KJIOYOM k), JTUGO dopmy
DELETE £ (ymayiuTh CTPOKY, CBSI3aHHYIO C KITI0UOM k), TG0 popmy RANK
k (BBIBECTH TIOPSIIKOBHIN HOMED CIOBAPHOM MaphI ¢ KIUOM k).

MO>XHO CUHTaTh, YTO IIOCJIEJOBaTeJbHOCTh OIlepallkii COCTaBJIeHA
IIPaBUJIBLHO.

dopmat pe3yabTaTa padoThl mporpaMmMsbl. /[JIg KaXKAOHW omepariuu
LOOKUP BrIBeCTH B CTaHJZAPTHBIU IIOTOK BBIBOJA CTPOKY, CBI3aHHYIO
¢ KIrouoM k. [t Kakmoit orepariy RANK BBIBECTH B CTaHJAPTHBIA
IIOTOK BBIBOJIA TIOPSTKOBBIM HOMEp CIOBAPHOM IIaphI C KIIFOYOM K.
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Vkasanue. IIpefcTaBieHNe CIIMCKA C IIPOITYyCKaMU HY>KHO MOJTUGUITUPOBATh
CIeAYIOIUM 00pasoM: KasKIBIM 3JIeMeHT CIIMCKa [OJDKeH BKJIHYaTh

B ce0s MacCUB IieJIbIX YHCeJI span pasMepa m, e 17 — KOJIHUYeCTBO
ypoBHeH B crucKe. IIpu 3TOM ¢-TBIH 3JIeMeHT MacCHBa Span JoJDKeH
coZepsKaTh pacCTOSHUE OT JaHHOI'0 3JIeMeHTA [0 CIeJyIOIIero ajleMeHTa

Ha 7-TOM YPOBHE.

3.10 Panru BepiivH GMHaApHOIO iepeBa moucka (ranktree. c)

Omeparusa SearchByRank : A X N — P [mIg acconmaTHBHOIO
MaccuBa BO3BpalllaeT CJIOBapHYI IIapy C 3aJaHHLIM HOMepOoM
B OTCOPTHUPOBAHHOU I10C/IeJ0BaTeIbHOCTH BXOAAIIUX B aCCOLTUaTUBHBINA
MacCCUB CJI0BapHBIX I1ap.

Mopudunupyiite IIpe/icTaBJeHIe U peajHd3aliii0 OMHApPHOTO JlepeBa
TIOMCKa, YT00ORI orepariud SearchByRank mja Hero paborasa 3a BpeMs
O(h), tne h — BBICOTa ZHEpeBa.

CocTaBbTe ITporpaMmy ranktree. ¢, JeMOHCTPHUPYIONIYIO0 PA60TOCIIOCOGHOCTD
peanr30BaHHOM OIepaIHH.

dopMaT BXOAHBIX JaHHEIX. [lepBas CTPOKa, CAMTEIBaeMasi CO CTaHJapPTHOTO
II0TOKA BBOJA, COEPIKUT 061ee KOJTHUEeCTBO BBIITOIHAEMBIX OIIepPariii

n (0 < n < 100000). Kaskmast U3 CIEAYIOIIUX 7. CTPOK COIEPIKHUT
OIMCaHHe OIlePaLiHH.

Omeparust 1160 uMeeT ¢opmy INSERT k v (06aBUTH B [IepeBO
CJIOBapHyI0 I1apy, B KOTOPOH KJIU Kk — I[eJI0e YHCIO0, 3HAaYeHHe
U — CTpPOKa, cocTaByeHHas u3 jaTuHckux 6ykB; —1 000000000 <
k < 1000000000, len(v) < 10), mm60 dopmy LOOKUP k (BbIBeCTH
CTPOKY, CBSI3aHHYI0 C KJIIOUOM k), su60 ¢popmy DELETE Kk (ymaauthb
CTPOKY, CBSI3aHHYIO C Ka04oM k), sn60 ¢popmy SEARCH x (BBIBECTH
CTPOKY, CBSI3aHHYIO C KJIFOUOM, IMEIOIIIUM IIOPSIAKOBBIN HOMED ).

MO>KHO CUHTaTh, YTO IIOCIE0OBATEJHLHOCTH OIepariuii cocTaBJieHa
IPaBUJIbHO.

dopMaT pe3yjbTaTa padOThHI HpPOrpaMMBI. /IJIs1 KaKIOM oIlepaliiu
LOOKUP BBIBeCTH B CTaHAAPTHBIN IIOTOK BBIBO/IA CTPOKY, CBSI3AHHYIO
¢ KI04YoM k. JIyist Kakoit orrepariu SEARCH BHIBECTH B CTaHAPTHBIN
IIOTOK BBIBOJIa CTPOKY, CBSI3AHHYIO C KJIFOUOM, UMEIOIIUM II0PSIKOBBIA
HOMeEp X.

Vka3aHHue. [IpencTaBeHHe OWHAPHOTO JepeBa IIOMCKA HYXKHO
MOZHGUITMPOBATH CIEAYIOIINM 00pa3oM: B KaKAYI0 BEPIITHUHY HYKHO
no6aBUTL IIOJIE count, cofepskalliee pa3Mep IIOfZiepeBa C KOpPHEM
B JIaHHOI BepIIIHHe. Pa3Mep IoffepeBa — 3TO KOJHUUECTBO BEPIITHH
B HEM.
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3.11 Jlekcnueckuii anaius (lexavl.c)

HYCTI: KOHCmMaHmMa — 3TO HeIlyCTas I10C/Ie10BaTeJIbHOCTh AeCATUYHBIX
I op.
HYCTB cneuua/lebu“t 3HAK — 3TO OAHWH K3 CJIeIYIOIINX CHUMBOJIOB: +, —, *)

/, ().

HYCTI: uaeHmugﬁuKamop — 3TO HeIIyCTad IIoC/ief0BaTe/JIbHOCTDb
JIATHHCKHX 6YKB " DeCATHUYHBIX I_II/I(I)p, HadyMHAarmmasacsa C 6YKBBI.

IIycTh siekcema — 3TO TM60 KOHCTAHTa, JIM60 CllellHaJIbHbIN 3HAK, JIU60
UIeHTUQUKATOP.

13BECTHO, YTO B HEKOTOPOM CTPOKe 3aIHCAHBI JIEKCEMBI U IIPOGEJIBL.
JlekceMbI He 00sI3aTeJILHO pasfiesieHbl IIpo6eslaMHU 3a HCKIIYeHHeM
cJIy4asi, KOIZia HeIIoCpeCTBeHHO IT0CIe KOHCTAHTHI UET UIeHTUQUKATOP.
Ha30BéM TaKyIo CTPOKY HpeI0KeHHEM.

JlekcuuecKUi aHa/IU3 MPEeJIOKEHUSI 3aKII0YaeTcd B BBIJEJIEHUU
U3 HEro II0CJIe0BATEJIbHOCTH 3alIMCAHHBIX B HEM JieKceM. IIpu sToM
[T KayKIOU JIeKCeMBI BEIUUCIISIETCS T1apa <tag, Ualue>, e tag — TUII
sexceMbI (CONST g1t koHCcTaHT, SPEC [UIsI clielTMaIbHBIX 3HAKOB 1 IDENT
IUISE UIeHTHGHUKATOPOB), a value — sHaueHHe JIEKCEMEI.

3HaueHHe JIeKCEMBI — 3TO HeOoTpHUIIaTe/JIbHOE I1e€JI0€ YHKCJIO, CMBICII
KOTOPOIo 3aBHCHUT OT THUIIA JIEKCEMBI.

KOHCTaHTy MBI 6y,IIEM CUUTATh JeCATUUYHOM 3aIHChI0 €€ 3HAaUeHUs.

3HaYeHHEM CIIeITHaJIbHOT0 3HAKa MYCTh 6Y/IeT ero ITOPSTKOBBIF HOMEep
B CIIUCKe +, —, *, /, (, ) (HyMepaIllusi OCyIIecTBJsIeTCsI, HAUUHAS C HYJIS).

3HaueHUe UeHTUGHUKATOPA OIIpefiesIsieTCs CIeJyI0IM 00pa3oM: ecIu
BBIIIKCATh BCe UJeHTUQUKATOPEI B TOM IIOPsAKe, B KAKOM OHH BXOJST
B IIpe/JIOKeHHEe, W OCTaBUTH TOJIBKO IIepBble BXOXKIEHUS Ka’KI0I0
UIEeHTUQUKATOpa, TO 3HaUYeHHEM HIeHTHQUKATOpa OyIeT SBJIATHCS
€ro IIOPSAKOBBIM HOMEP B IIOJYYHUBIIEHCS II0CIe[0BaTeIbHOCTH
(HyMepariys oCyIIeCTBISETCI, HAUUHA C HyJIT).

Hampumep, eC/TH TaHO IIPe//I0)KeHHe
alpha + x1 (beta alpha) x1 y

TO 3HaUYeHHEeM ujeHTHUHKaTopa alpha sBisercs yucio 0, 3HaueHHeM
uneHTuUKaropa x1 — umcao 1, 3HaueHHeM beta — umcio 2,
a 3HaUeHHeM Yy — YHCJIO 3.

CoctaBbTe TIporpaMmy lexavl.C, BBIIIOJHSIIONIYIO JIEKCHYeCKHN
aHaJIN3 IIPe/IJIOKeHHS.

dopmMaT BXOAHBIX JaHHBIX. [lepBas CTpoKa, CYUThIBaeMasi Co CTaHAAaPTHOI0
II0TOKa BBOJIA, COZEPIKUT pasMep IpefjiokeHUs 1. Cileyromias CTpoKa
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COAEPIKUT CaMO IIPEeIJIOKEHHUE.

dopmMmart pesyabTarta. /s Ka>KI0H JIeKCeMbI, BBIIeJIEHHOU U3 TP e/JI0KEeHUS,
IporpamMMa JIoJDKHA BBIBOJUTE B CTAaHaPTHBIN IIOTOK BBRIBOZIA €€ THUII
U 3HAUYeHUe.

VkasaHue. BIIpoliecce JIeKCHYeCKOI0 aHaIN3a He00X0 MO UCII0Ib30BaTh
ABJI-mepeBo, XpaHsdllee 0ToO6pakeHHe UAeHTUGUKATOPOB B UX 3HAUEHUS.

BMeCTO BbI/IeJIEHUS ITAMSITH IT0/] BCE0 UCXOTHYI0 CTPOKY U MCII0Tb30BaHUSI
gets() mmm fgets(), MOXKHO CTPOKY CUUTHIBATH IIOCUMBOJILHO IIPU
noMo1nu getc () mmm fgetc().

3.12 Paspe>xeHHBIN MaccuB (disparray.c)

Pa3pesKeHHBIN MaCCHB — 3T0 MaCCHUB 00JIBIIIOT0 pasMepa, 60IbITHHCTBO
3J7IEMEeHTOB KOTOPOTO PaBHEI HY/II0. XpaHeHUe pa3pesKeHHOT0 MacCHBa
B IIaMATH IIeJIMKOM Hellesjeco06pasHO WU Jlake BOBCE HEBO3MOXKHO
H3-3a ero 60JIBIIIOTO pasMepa, II03TOMY pPasyMHBIM pellleHHeM SIBJISIeTCS
XpaHeHHEe TOJIbKO HEHYJIeBBIX 3JIeMEHTOB 3a CUET HEKOTOPOIo
CHIDKEeHUSI CKOPOCTH OIlepaIiyiii HaJi MacCHUBOM.

Paspe)XeHHBIN IIeJIOUKUCIeHHBIM MacCUB MOJKHO IIpe[CTaBUTh KaK
accoIMaTUBHBIM MacCUB, B KOTOPOM U KJIHOUH, ¥ 3HAaUeHUs SBJIAIOTCI
LeJbIMHA YyucjJaMu. [Ipu 3TOM HaJW4ue B acCOIIMaTUBHOM MacCHBe
cioBapHoit mapsl (k,v) osHauaer, uTO k-if 3JIEMEHT Paspe)KeHHOIO
MaccuBa paBeH v. Ecium ’Ke B acCOIIMaTUBHOM MacCCHBe HeT IIaphl
C KJTFOUOM K, TO CYUTAETCS, UTO K-THIM 9JIeMEHT PaspesKeHHOTO MacCHBa
paBeH HYJIO.

ByzeM cuuTaTh, YTO B acCOIIMaTUBHOM MacCHUBe, IIpeJ[CTaBJIIIOIIEM
paspe’keHHBIN MacCHB, BOOOIe HeT CJI0OBAapHBIX Iap CO 3HaUeHHEeM
HOJIb. JTO O3HAYaeT, UYTO eCIH Kk-My 3JIEMEHTY pPa3peKeHHOTO
MacCUBa, CojieprkallleMy HeHyJIeBoe 3HaueHHe, IIpUCBauBaeTcs HOJIb,
TO CJIOBapHasi IIapa ¢ KJIF0UOM k BOOGIIE YAAJISIeTCS U3 aCCOIMaTUBHOTO
MacCHBa.

Iyctb A — MHOKeCTBO paspesKeHHBIX IIeJIOYMCIEHHBIX MAaCcCHBOB.
Orpe/ie TMM OCHOBHBIE OTIepaIlU HaJl pa3pe’KeHHBIM I1eJI0UHCIeHHBIM
MacCUBOM:

* At: A X N — Z — BosBpaiaer k-ThIi 3JIleMEHT MacCHBa,
* Assign: AXNx Z — A—npucsBauBaeT HOBoe 3HaUeHHe k-TOMy
5JIEMEHTY MacCHBa.

IlycTh paspe’KeHHBIN I1eJIOUNCIeHHBINM MacCHUB IIpe[CTaBJeH B BUE
XeIll-Tab/IuIbl pasMepa m.  PeanusylTe [y Hero omepanuu At
u Assign. CocrtaBbTe IporpaMmy disparray.cC, JeMOHCTPHUPYIOIIYIO
PpaboToCIIOCOOHOCTh Peasn30BaHHBIX OIIEPAITUN.
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dopMaT BXOAHBIX IaHHEIX. [IepBasi CTPOKa, CAMTEIBaeMasi CO CTaHapTHOTO
II0OTOKa BBO/id, COAEPKUT O6Luee KOJIMYEeCTBO BBITIOJIHAEMBIX OHepaHI/If/’I

n (0 < n < 100000), a Bropast — pasmep xem-Ta6auisl m. Kaxmas

U3 CJIeIYIOIIUX 71 CTPOK COZEPIKUT OIKCaHMe OIIePaLiHH.

Oneparust 60 mMeeT Gpopmy ASSIGN ¢ v (IPUCBOUTH 3HAUEHHE
U 3JIeMEHTy paspe’keHHOro MaccuBa ¢ uHaekcoMm ¢; 0 < 1 <

1000 000 000; —1 000 000 000 < v < 1000000 000), 160 dopMy AT
1 (BEIBECTH 3HAUEHUe 3IeMeHTa Pa3peskeHHOTO MaCCUBa C HHIEKCOM 7).

dopmat pesyabTaTa padoThl mporpamMMsbl. /[[JIg KaXKAOW omepariuu
AT BBEIBECTH B CTAaHZAPTHBIM IIOTOK BBIBOJA 3HAUeHHe 3JIeMeHTa
paspe’keHHOro MacCHUBa C HHIEKCOM ?.

Vkasanue. [TycTb xenr-pyHKIWMs BEIYrcsiercs Kak h(i) = ¢ mod m.

3.13 KostmyecTBO MOAIIOC/IEe0BATEILHOCTEN, HA KOTOPBIX
nooutoBoe UCKIIFOYAIOIIIEE NJIN naéT HOJIb (Zeroxor. c)

[IycTh MaHa IT0CJe0BAaTENbHOCTEh M3 7 Mesblx yuces, e 0 < n <
100000, 1 Kakmoe IleJ0e YMCIO HAXOAUTCA B fuanasoHe oT —2°3!
m0 231 —1. CocTaBBTe MPOrpaMMy Z€roxor . ¢, BEIYHCIISIONIYIO, CKOJTEKO
B IIOCJIEZIOBATEJILHOCTH CYIIIECTBYET ITO/IIIOCIeIOBATEILHOCTEH TaKHX,
uTo mo6utoBoe UCKJIIOYAIOIIEE UIU ux saeMeHTOB paBHoO 0.

Hanpumep, B mociegoBarensHocte a = {0,14,14,2,2, 0} rakux
rofriocaefoBaTeabHocTed 10 mryk:

- al0: 0] = {0},
« a[0: 2] = {0, 14,14},

. a[0: 4] = {0,14,14,2,2},

. al0: 5] = {0,14,14,2,2,0},
e afl:2] = {14, 14},

e afl: 4] ={14,14,2,2},

e afl: 5] ={14,14,2,2,0},

. a[3:4] ={2,2},

. a[3:5] = {2,2,0},

- a5 :5] = {0}.

HporpaMma OOJDKHa CYHTBIBATH K3 CTAHOAPTHOIO IIOTOKa BBOJA
YHCJIO0 7, a 3aTeM 7 4YHCeJl, o6pa3yfonmx I10CIe0BaTe/JIbHOCTD.
HporpaMMa OO0J/DKHa BBIBOJUTH KOJIMYECTBO HO,I[HOCJIG,Z[OBHTGJIBHOCTGI\/’I
B CTaHﬂapTHBIfI IIOTOK BBIBO/IA.

Vka3anue. IlycTs mobutoBoe MCKITHOYAIOIIEE NN mtofIioc/ief0BaTeIbHOCTEN
[0 : i]u[0 : j] paBHO x, 1 He cymecTBYeT Takoro k, uro i < k < j
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u robutoBoe MCK/IIIOYAIOIIEE WM moatiocieqoBaTeJIbHOCTH [0 : k:]
paBHoO .

Ilycts Taxoke MBI 3HaeM KOJIMYECTBO IIOAIIOCIel0BATEeIbHOCTEN
C IIpaBoO¥ TpaHUIled ¢, moouroBoe MCKIIOYAIOIIEE WU/IN KOTOPBIX
paBHO (. OueBHAHO, YTO KOJHYECTBO IIOATIOC/IEZOBATEIHHOCTEN
C IpaBOM TpaHHIlEH j, moouToBoe MCKIIOYAIOIIEE WMJ/IN KOTOPBIX
paBHo 0, Ha eIUHUITY GOJIBIIIE.

3.14 CTtpoku ¢ oonumu npeduxcamu (ptrie. c)

Pea/usyiiTe CTPYKTYpPy JAHHBIX, IIPECTABJISIONTYI0 MHOKECTBO CTPOK
Cc omeparusaMu Insert (mo6aBeHHe CTPOKM B MHOKeCTBO), Delete
(yoaseHHe CTPOKM M3 MHOXKeCTBa) M Prefix (ITOACYéT KoJMUecTBa
CTPOK MHOKECTBa, IMEIOIIHUX YKasaHHBIX Ipedukc). Omeparyu Insert
u Delete mospkub! pa6orats 3a Bpemsi O(len(k)), tne k — noGasisiemast
WJIH yJiasisieMasi CTPOKa, a orepanust Prefix — 3a spems O(len(p)), tae
p — npeduxKc.

CocTtaBbTe IIporpaMMy ptrie. ¢, [IeMOHCTPHUPYIOIYI0 pab0TOCIIOCOOHOCTD
peanr30BaHHBIX OIlepallvii.

dopmaT BXOAHBIX IaHHBIX. [lepBast CTPOKa, CYUTHIBAEMasi CO CTAaHZaPTHOTO
II0TOKA BBO/[A, COIEP>KHUT 06II[ee KOJTMYECTBO BHITOJTHIEMBIX OTIepalfyii

n (0 < n < 10000). Kaskmast U3 CIEAYIONUX 7 CTPOK COLEPIKHUT
OITHCAaHHe OTIePATIHH.

Omeparust 60 umeeT ¢popmy INSERT K (m06aBUTH B MHO>KECTBO
crpoky k, 0 < len(k) < 100000), 60 popmy DELETE k (ymasursb
M3 MHOYKeCTBa MMEIOIIYI0CI B HEM CTPOKY k), 60 popmy PREFIX p
(BBIYHCIUTH KOJIMYECTBO CTPOK B MHOKECTBE, UMEIOIIUX IIpeQUKC D).

OTMEeTHM, UTO apTyMeHTHI OIepaIlii — 3TO CTPOKH, COCTaBJIEHHBIE
U3 MaJIEHbKUX JIATUHCKUX OYKB.

Kpome Toro, moirycTviM BBI3OB ollepanriiid INSERT g CTPOKH, yKe
IPUCYTCTBYIOIIEM B MHOKECTBE.

dopMmaT pesyjbTaTa padOThHI HpOrpaMMBbl. /IJI KaKIOM OIlepaliiy
PREFIX BBIBeCTH B CTaHAAPTHBIM IIOTOK BBIBOZA KOJIHUYECTBO CTPOK
B MHO’KeCTBe, UMEIIUX YKa3aHHbIN IIpepUKC.
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