JlabopaTtopHan pabora Ne2.
MoucK npocTbix uncen

3apaun: peannsosaTb MOC/NeAOBaTe/bHbLIA M NapannefibHble ajAropUTMbl MOMCKa MPOCTbIX
yncen; BbINONHUTb aHaNM3 BbICTPOAENCTBUA aITOPUTMOB NPU PasHOM 0b6beme AaHHbIX, Pa3HOM
ynucne NOTOKOB; paccyMTaTb ycKopeHue U 3dGEeKTUBHOCTb BbINOJHEHUA a/ITOPUTMOB; CAenaTb
BbIBOAbI O L,Ee/NecoobpasHOCTU MPUMEHEHUA NapaneNbHbIX anropuTMOB M HEOBXoAMMOCTM
MCMNONb30BaHMA CUHXPOHU3ALUN.

NMocnenosatenibHbIN anroputm «Peleto dpatocheHa.

ANropuTMm 3akKtovaeTca B nocnegoBaTe/ibHOM nepebope yrKe M3BECTHbIX MPOCTbIX YUCEN,
HauMHan C ABOMKKU, N NPOBEPKE Pa3NOXKMMOCTU BCEX YMCEN AManasoHa (m, n] Ha HallaeHHoe
npocToe Yncno m. Ha nepBom wware BbIOMpPAETCA YNCNO M = 2, NPOBEPAETCA PA3NOXKMMOCTb
yncen guanasoHa (2, n] Ha 2-Ky. Yucna, KoTopble AENATCA Ha ABOWMKY, MOMEYAloTCA Kak
COCTaBHbIe W He y4acTBYIOT B AasbHelweM aHanmse. Cheayowmm HenoMeYeHHbIM (MPoCTbiM)
yncnom byaet m = 3, 1 TaK ganee.

: o
o
[y
o
[
o
=
=
=
o
[

an 3TOM A0CTAaTOYHO NPOBEPUTDL PA3NOKMMOCTb HNCEN HA NPOCTbIE YNCNa B MHTEPBANE (2,

\/ﬁ]. Hanpumep, B uHTepsane ot 2 o 20 npoBepsem BCeE UYMC/AA HA Pa3NOXKUMOCTL 2, 3.

MoandmumpoBaHHbIN NOCAEA0BATE/IbHbIN aATOPUTM NOUCKA

B nocneposatenbHom anroputme «b6as3oBble» NPOCTble 4YMCAa  ONpeaenatTca
noouyepenHo. MNocne TPoOMKK cnepyeT NATEpKa, TaK Kak YeTBEepPKa MCKAYaeTca npu obpaboTke
[BOWMKK. MocnenoBaTeNIbHOCTb HAXOXAEHUA NPOCTbIX YMCEN 3aTPyAHAET pacnapanienmBaHue
anroputma. B mognmounumpoBaHHOM anropuTMe BblAENAOTCA ABA 3Tana:

1-bIi1 3Tan: NOWMCK NPOCTbIX YMCeN B MHTEpBase OT 2... Jn ¢ NMOMOLLbIO KNAaCCUYECKOro MeToaa
peweTa IpaTtocdeHa (6a3oBble NPOCTbie YMcaa).



2-0i 3Tan: MOWMCK MPOCTbIX YNCen B UHTepBane oT Jn..n, B npoBepke y4yacteytloT 6a3oBble
NPOCTblE YACNA, BbIABNIEHHbIE HA NEePBOM 3Tane.
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Knaccuuyeckuit anroputm lMposepKa Ha pPa3NoOXMMOCTb NO

peweTa dpaTtocdeHa 6a30BbIM MPOCTbIM YMCAAM

ba3osbie
npocrtbie

Ha nepBom 3Tane asiropmtma BbINOAHAETCA CPAaBHUTE/IbHO Hebo/blloN 06BbeEM pa6OTbI,
nosTomy HeLl,enec006pa3Ho pacrnapansienmsatb 3TOT 3Tan. Ha BTOpOM 3Tare nNpoBepaAloTCcA yke
Haﬁﬂ,eHHbIe 6a3oBble npocTble uucna. lapannesibHble anropuUTMmbl pa3pa6aTb|Ba+0Tcn Aana
BTOPOro 3Tana.

MapannencHbi anroputm Nel: aeKkomnosmuma No AaHHbIM

basoBble
npocTble

Npena pacnapannenvMBaHus 3akn4aeTca B pasbueHun amanasoHa Jn ..nnHa paBHble YacTu.
Kaxapblt noToK obpabaTbiBaeT CBOK YacTb YMCEN, NPOBEPSAA HA PA3N0OKMMOCTb MO KarKaoMy
6a3oBOMY NPOCTOMY YMCAY.



MapannenbHbit anroputm Ne2: nekomnosmuma Habopa NPOCTbIX YMcen

B :

basosble npocTble
yucna

B atom anroputme pasnenaroTcA 6a3oBble npocCTble 4Yucna. Ka)‘K,CI,bIl\;I NOTOK pa60TaeT C

OrpaHN4YeHHbIM Ha60pOM NPOCTbIX HMUCen n npoBepAaeT seCb AnanasoH \/ﬁ R

MapannencHbi anroputm Ne3: npMMeHeHWe nyna NOTOKOB

NMpumeHeHMe nyna NOTOKOB MO3BOJAET aBTOMaTM3MPOBATb o6pa60TKy HEe3aBUCUMDbIX

pa6oql4x anemeHTOB. B KavecTBe pa6ow|x 9N1EMEHTOB NpeanaraeTca MCnosb30oBaTb MPOBEPKY

Bcex yncen anManasoHa ot \/ﬁ ...Nn Ha Pa3NoOKMMOCTb MO O 4HOMY 6a3osomy NPOCTOMY 4HUchy.

Jn

0

Myn notokos

void Run (2)

basosble
npocTble



Ona npymeHeHWs nyna MoToKOB HeobXxoaumo 3arpysuTb paboune 3/1emeHTbl BMecTe C
HeobxoAMMbIMM NapamMeTpamm B o4epeab My/ia NOTOKOB:

for (int i1=0; i<basePrime.Length; i++)

{

ThreadPool.QueueUserWorkItem (Run, basePrimel[i]):;

Run — meTtoa 06paboTKku Bcex yncen amanasoHa \ﬁ;"JT Ha Pa3/IoKMMOCTb NPOCTOMY UYMCNTY
basePrime[i].

BbinonHeHWe pabounx 31eMEHTOB OCYLLECTB/IAETCA aBTOMATUYECKM Noce AobaB/ieHns B Nyn
NMOTOKOB. He cylliecTByeT BCTPOEHHOIo MeXaHM3Ma OXKUAaHWA 3aBepLieHMa Ppaboyumx 3/1eMeHTOB,
n06aBneHHbIX B My MNOTOKOB. [lo3ToMy Bbi3biBalOWMKM MNOTOK (MeTon Main) gonxkeH
KOHTPO/INPOBaTb 3aBeplueHne nMbo C MOMOLLbI CPEeACTB CUHXPOHM3auUMKM (Hanpumep,
CUIHaJIbHbIX COOBLLEHMI), TMBO C NOMOLLbIO OBLLIMX NEPEMEHHbIX U LMKNA OXUAAHUA B meToe
Main.

NMpumeHeHMe CUrHaNbHbIX COO6LLI,€HI/II‘/‘I MOXKeT ObITb peann3oBaHoO cheayrowmm o6pa30M:

static void Main ()

{

// Tlouck Ga30BEIX IPOCTHX
int[] basePrime =

// OBBaABIAEM MACCUB CUTHAJIbHBIX COOBIEHMN
ManualResetEvent [] events =
new ManualResetEvent [basePrime.Length];

// HobBaBygem B nyJ paboume B3JIEMEHTH C [IapaMeTpamMu
for (int i=0; i<basePrime.Length; i++)
{
events[i] = new ManualResetEvent (false);
ThreadPool.QueueUserWorkItem (Run,
new object[] {basePrime[i], events[i]})
}
// HDoxumaeMcs 3aBepIEeHMUS
WaitHandle.WaitAll (events) ;

// BHBOIMM pPE&3YyJIbTAaTkl

}

static void Run (object o)

{
int prime = (int) ((object[])o) [0];



ManualResetEvent ev = ((object[])o)[1l] as ManualResetEvent;
// ObpaboTka uMceJs Ha Pas3JIOKUMMOCTL MNPOCTOMY UMCJy prime

ev.Set ();

MapannenvHobiit anroputm No4: nocnenoBaTesibHbIM Nepebop NPoCTbIX Yncen

Npea anroputma 3akilodaeTca B nocneposaTenbHOM nepebope 6a30BbIX NPOCTbIX YMcen
PasHbIMM NoTOKamu. Kaxablh NOTOK OCyLEeCcTBAAET MNPOBEPKY BCEro [AManas’oHa Ha
Pa3NOXMMOCTb MO OnpeaeneHHOMY NpocTomy uucay. Mocne o06paboTKM MepBOro NpPoOCToro
yMcna NOTOK He 3aBepluaeT paboTy, a obpallaeTca 3a cneayowmm HeobpaboTaHHbIM NPOCTbIM
ymcaom.
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npocTble

Ana nonyvyeHmA TeKyLWEro NpocToro 4ncana NOToOK BbINO/IHAET HECKOJIbKO ONeEpPaTopoB:

while (true)

{

if (current index >= basePrime.Length)
break;

current prime = basePrime[current index];

current index++;

// OBpaboTka TeKymeTro MNPOCTOTO dYMuca

}

B aTOM peanusaumu cywlecTByeT pasAenAemblit pecypc — Maccus NPOCTbIX uucen. Mpwm
OAHOBPEMEHHOM AOCTyNe K pecypcy BO3HWMKAET npobsiema roHKM AaHHbIX. CneactBMem 3ToM
Npob6.iembl ABNAIOTCA: INWHAA 06paboTKa, C/IM HECKO/IbKO NOTOKOB O4HOBPEMEHHO NOJy4YatoT
OAHO M TO e YMCNO; NPOMyLLEHHAA 3a4a4a - NOTOKM, MONYYNB OLHO YMCNO, NOC/IeA0BaTe/IbHO



YBE/IMYMBAIOT TEKYLLMIN MHOEKC; UCKNOYeHMe «Bbixoz 3a npeaesbl MaccmMBa», KOraa oguH NoToK
yCnewHo npoLuen NpoBepKy TEKyLero MHAeKca, Ho nepes obpalleHMem K aneMeHTy MaccuBea,
APYroi NOTOK yBENIMYMBAET TEKYLLNIM UHAEKC.

[na ycTpaHeHUa npobaem ¢ COBMECTHbIM AOCTYNMOM HEOHXOAMMO MCNO/b30BaTb CPEACTBa

CUHXPOHM3ALMKN  (KPUTUYECKME  CEeKUuMM, aTOMapHble onepaTopbl, MNoToKobe3onacHble
Konnekumm).

KpuTuueckan cekuma no3BOAAET OrpaHNYUTb A0CTyN K 610Ky KoAa, eC/iv OAMH NOTOK Y>Ke Hadan
BbIMO/HATL OMEPaTopPbl CEKLUN:

lock (sync obj)
{
KpMTquCKaF{_CeKLLMFI
}
rae sync_obj — 06beKT CMHXPOHM3aUUK, NAEHTUGULMPYIOWNIA KPUTUYECKYIO CEKLUIO
(Hanpumep, CTPOKOBaA KOHCTAHTA).



