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1. TTopoauts 10 MOTOKOB, KaXKIBI M3 KOTOPHIX BHIBOJUT B KOHCOIB coobmienue «hello
from thread N», tme N — Homep moToka (HOMEp TOTOKa TEpenaTh €My dYepes
KOHCTpYKTOp). [locMOTpeTh, uTo OyneT, ecinu nepes BhIXOA0M U3 II1aBHOTO IOTOKA HE
OKHJIATh 3aBEPIICHUS TTOPOKICHHBIX IOTOKOB, M €CITH OKUJIATh.

Koa Java:

currentThread() .getName())

main(

.println(

T 4] = Thre
tr[i].start()
tr[i].interrupt()

tr[i].join()

Helle from main Thre
Hello from Thread-8
Helleo fr Thread-5
Hello from Thread-1
Helle from Thread-@
Hello from Thread-6
Helle from Thread-9
Hello from Thread-2
Helle from Thread-7
Hello from Thread-4
Helle from Thread-3




[Topoauts 10 moTOKOB, Kaxkablii M3 KOTOpbix Kaxkayto cexkyHay (Thread.sleep())
BBIBOJIUT B KOHCOJb CBOM HOMEp W BpeMsi, IpOIIE/AIIee ¢ MOMEHTAa €ro 3amycka B
CEeKyHAaXx.
Kop Java:

main(String[] a

Jns mOTOKOB M3 M. 2 OTMEHUTh BCE MOTOKHM 4epe3 5 CEKyH] M3 TJIABHOTO MOTOKa
4yepes pa3aeasieMyo MaMsTh.
Koa Java:

main(String[] ar
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8 thread
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been starting alr

startir
starting

starting

been s

starting
starting
starting
start

starting

starting

been starting alre
been starting alre
been starting alre
been starting alre
been starting alre
been starting alre
been starting alre
been starting alre
been starting alre
been starting alre

been starting alre

been starting alre
been starting alre

been starting alre

been starting alre

been starting alre
been starting alre

been starting alre

interr
interr
interr
interr
interrupted.
Thread-7

Thread-5

interrupted.
interrupted.
Thread-© interrupted.
Thread-2

All done.

interrupted.




4. Peanu3oBaTh MporpamMmy, MOAEIUPYIONIYIO 3a/1a4y MPOU3BOIUTENICH-TTOTpeOUTENEH C
JECSATHIO MPOU3BOAUTENIAMH U JECATHIO MOTPEOUTENIMU O€3 UCTIOJIB30BAHMSI CPEICTB
cuHxpoHuzanuu. Kakue ommbku 31ech MOTYT OBITH?

Ecau co31aTh CY4eTYHKH NPOM3BEICHHOI0 M MOTPe0JIEeHHOI0, TO B pe3yJbTare
padoThI IPOrpaMMbl 3HAYeHHUs OYAYT He COBIAAATh, YTO BHI3BAHO
OJHOBPEMEHHBIM /I0CTYIIOM HECKOJIbKHUX MOTOKOB K KPUTHYECKOM CEKLUM.

5. MoaudunmpoBaTs IpOrpaMmy U3 II. 4 ¢ UCIIOIH30BAHUEM CUHXPOHHU3ALIUU C

MTOMOIIIBIO0 ceMadOpOB.

Kox Java:
J

tandom( )









MomudunupoBate mnporpaMmy u3 1. 4 ¢ HCIOJIL30BAaHUEM CHHXPOHHM3AIIUU C
MTOMOIIIBIO OJIOKUPOBOK.

run(

~await()



i++)

i++) ma

i++)




7. BBIYMCIUTEL YUCIO P ¢ TOUHOCTHIO 1077 ¢ momombio hopMynsl JleiibHuIa, MOIb3YICh
MATHIO TTOTOKAMH.
Kop Java:

Calculator(b, toch

Calculator( b toch control){




Pazo0parb 3amauy obenaromux ¢unocopoB (Tanenbaym). PeanuzoBats ee g 7
¢bumocodoB ¢ UCITOTH30BAHUEM OJIOKHMPOBOK.
Kop Java:

java.util.concurrent.locks. ¥

Forks

n7( i, Forks f){
i

F



main(String[]




9. PazoOparp 3amady umrarened u mnucarteneit (TanenOGaywm). PeamusoBatrhk ee miust 5
nucateneit u 10 yuraTenel ¢ TOMOUIBIO0 OJIOKHPOBOK.
Kop Java:
java.util.concurrent.locks.*
java.util.Random

main(String[] args) InterruptedException{

ReadWriteLock lock = ReentrantReadWritelLock()
Writer[] writer = Writer[5]
Reader[] reader = Reader[10]

( i= i i++)

writer[i] = Writer(lock

( 1 = i < i++)

reader[i] = Reader (lock

( S i< i++)

writer[i].start()

( S i< i++)

reader[i].start()

( 1 = i< i++)

writer[i].join()

( 1 = i < i++)

reader[i].join()
System. .println(

Book{

Writer Thread{
ReadWritelLock
String

Writer (ReadWritelLock 1, String name) {
=1
= name

run() {
n:
Random r = Random (
(n < ){
.writelLock().lock()
writing(r)
.writelLock().unlock()
n++

writing(Random 1)




r.nextInt( )
i< i++)

j++) {}

Reader Thread{
ReadWritelLock
String

Reader (ReadWriteLock 1, String name){
=1
= name

run(){
n:
(n < ) {
.TeadLock() .lock()
reading()
.TeadLock() .unlock()
n++

10.IIpeanonoxum, yto HeKuid yHuBepcuteT B CIIIA pemmn npoaeMOHCTpUPOBaTh CBOKO
MOJUTKOPPEKTHOCTh, IPUMEHUB U3BECTHYIO NOKTpUHY BepxoBHoro cyna CIIIA
«OTaeleHHbIN, HO PaBHBIN — I10 CYyTH HEPABHBIN» HE TOJIBKO K PACOBOM, HO U K
MOJIOBOM MPUHAIIEKHOCTH, TTOJIOKUB KOHEI[ YCTOSIBIIEHCS MPAKTUKE Pa3I€IbHBIX
JYIIEBBIX 711 MY>K4YHMH U JKEHIIMH B cBoeM Kamiyce. Ho ycrynas tpaguuuu,
YHUBEPCUTET BBIHEC PEILICHUE, YTO €CJIM B JYIIEBOM HAXOIUTCS KEHILMHA, TO Ty1a
MOXKET 3alTH JIpyTast )KCHIIMHA, HO HE My»K4YHHa, 1 Ha000poT. CHMBOJI Ha CIBI>KHOM
VMHJIMKATOPE HA IBEPU AYIIEBOW MOKA3bIBAECT TPU BO3MOKHBIX COCTOSHUSA:
a) CBOOOTHO;
0) mymieBas 3aHsATA KCHIIUHAMM;
B) MyIICBas 3aHATA MY KIHHAMHU.
Cnpoektupyiite u peanusyire kiacc ShowerRoom Ha 10 mymieBbx MecT, B KOTOPOM
€CTh METOJIBI: JIIS )KEHIIIMHBI, JKenaronier Boitu, — womanWantsToEnter; nis
MY KUYHMHBI, )KeJaruero Boutu, — manWantsToEnter; 115 sKEHIIWHBL, BBIXOIAIICH U3
JymeBo, — womanleaves; 1711 My>KUMHBI, BEIXOJISIIIIETO U3 aylIeBoi, — manLeaves.
CuHXpOHU3AIHS C TTIOMOIIBIO 0J0KHPOBOK. [IpoBepuTh paboTy IporpaMMBbl JIst
nymeBoi, 20-ti My>k4uH U 20-TH )KEHIIUH, TI€ MYXYUHbI U )KEHIIIUHBI
MpEACTaBIEHbI B BUJI€ MIOTOKOB, KOTOPhIE HEKOTOPOE BpEeMsI 3aHATHl CBOUMH JI€JIaMH,



3aTe€M XOTAT B TEUEHUE HEKOTOPOTO BPEMEHU MOMBITHCS B OJHOW Ha BCEX AYIIEBOM, U
Tak B OECKOHEUHOM LIMKIIE.
Kop Java:

java.util.concurrent.locks.*

java.util.*

java.util.Random

n9 {
[]

main(String[] args) InterruptedException{

ReentrantLock lock = ReentrantLock ( )
Condition men = lock.newCondition()
Condition women = lock.newCondition()
Arrays. f111( )
Arrays. f111(
Man[] man = Man[20]
Woman[] woman = Woman[20]

( S i< i++)

man[i] = Man(i, lock, men, women

( i = i< i++)

woman[i] = Woman(i, lock, men, women

( 1 = i< i++)

man[i].start()

( i1 = i< i++)

woman[i].staxrt()

( S i< i++)

man[i].join()

( i = i< i++)

woman[i].join()
System. .println(Arrays. toString(
System. .println(Arrays. toString(

Shower {
Stack<Integer> Stack<>()

Man Thread{

ReentrantLock
Condition
Condition

n, ReentrantLock lock, Condition men, Condition women
wshow mshow) {
=n




run(){

(b < ){
Thread. sleep(10)
Random r = Random ()
.lock()

( N )

.push(xr.nextInt( ))
no. ++
.unlock()
.lock()
no. [n]++
Shower. .pop ()
(Shower. .empty()){

.signalAll()

}
.unlock()

System. .println(Arrays. toString(n9.
b++

(InterruptedException e){}

Woman Thread{

ReentrantLock
Condition
Condition

Woman ( n, ReentrantLock lock, Condition men, Condition women
Full wshow mshow) {
= n
= lock
= men
= women

wshow
mshow




run(){

(b < ){
Thread. sleep(10)
Random rnd = Random ()
.lock()

( |l )

.push(rnd.nextInt(

no. ++

.unlock ()

.lock()
n9. [n]++
Shower. .pop ()

(Shower. .empty()){
.signalAll()

}

.unlock()
System. .println(Arrays. toString(n9.

b++

(InterruptedException e){}




