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MY k 113-1

IIpocTbie AByXypOBHEBbIE KJINEHT-CepBePHbIe NPUJIOKeHUs B Java

2.1.1 Lenu 3aasaTus
BripaboTaTh YMEHHS W HaBBIKA TI0 COCTABJICHHIO MPOTPAMM IPOCTBIX OJIHO-

YPOBHCBLIX KIIMCHT-CCPBCPHBIX HpPIJ'IO)KCHI/Iﬁ Ha OCHOBC TCXHOJIOTHH COKCTOB.

2.1.2 TeopeTtnueckrne OCHOBBI U TIPUMEP BHITIOJTHEHUS

2.1.2.1 Co3nanue ceTeBbIX MPUIOKEHUN ¢ ucmonb3oBanuem TCP

Java nmoaziep >KuBaeT KIacchl U METOJIbI, KOTOPBIE MO3BOJIAIOT YCTAHABIMBATE CO-
€IMHECHUE C YAAJIEHHBIM KOMIIBIOTEPOM, UCIOB3ys mpoTokon TCP. B ornuume ot
UDP, TCP sBisieTcss MPOTOKOJIOM, OPUEHTUPOBAHHBIM HAa YCTAHOBJIEHUE COEIUHE-
HUsI, KOTOPOE TapaHTUPYET HANEKHYIO CBS3b MEXKAY NPHIOKCHUSAMU KIMEHTA U Cep-
Bepa. BzammopneiictBue ¢ wucnosbzoBanneMm Impotokona TCP, HaumnHaercs mnocie
YCTAaHOBJICHHSI COEIMHEHMSI MEXIYy COKeTaMu KiueHTa U cepBepa. COKeT cepBepa
"caymaer" 3ampockl Ha YCTaHOBJIEHUE COEIMHEHHs, OTIPABICHHBIE COKETAMM KIIH-
€HTOB, W YCTAHABIMBAECT coequHeHue. llocne ycTaHOBIEHUS COENMHEHUS MEXKIY
IIPWIOKEHUSMHU KIIMEHTA U CEPBEPA, OHU MOTYT B3aHUMOJIEHCTBOBATH JPYT C IPYTrOM.

Java ympomaer cetreBoe nmporpaMMUpOBaHUE, MYTEM HMHKAICYISIUA (PYHKIIHO-
HaJIBHOCTH coenuHeHusi cokera TCP B Kkiaccel COKeTa, B KOTOpPbIX Kiacc Socket
npeHA3HAuCH JIUIS CO3J]aHUsl COKeTa KIIMEHTa, a Kiacc ServerSocket mis co3manus

COKETa cepBepa.

2.1.2.2 Unentudukanus metonoB kinaccoB Socket u ServerSocket

Socket sBnsieTcst 6a30BbIM Ki1accoM, nojaepskuBatomum nporokoi TCP. Knace
Socket obecnieunBaeT METOIBI JIJIS HIOTOKOBOI'O BBOJA/BBIBOIA, 00JIE€rYaeT BBIMOJIHE-
HUE ONepanyii YTCHUS M 3alCH B COKET U SBJISCTCS 00s13aTEIBHBIM IS TTPOTPaMM,
BBINIOJTHSIOIINX CETEBOE B3aUMOICHCTBHE.

Jlnst co3nanust 00BEKTOB Kjacca Socket HCTIONMB3YIOTCS ClIeTyIONUE KOHCTPYK-

TOPBI, ONpeIeNIEHHbIE B Kilacce Socket:
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— public Socket (InetAddress IP_address, int port) - coznaet oobexT Socket,

KOTOPBIH COSAMHSETCS XOCTOM, 3a/IaHHBIM B mapameTpamu [P address u

port.

— public Socket (String hostname, int port) — co3maet 06bekT Socket, KoTo-

PBIM COEIMHSETCA C XOCTOM, 3aJJaHHBIM ITapaMeTpaMu UM XocTta uinu [P

azpec u port, KOTOpbIN ceppep "caymiaer".

HexoTopsie mosie3nbie MeTOABI Kiacca Socket nmpeacrapneHs! B Tadnuie 2.1.

Tab6mauna 2.1- OcHoBHBIE METOIBI KJ1acca Socket

Meton

Onucanue

public InetAddress()
public getinetAddress()

Bosepamaer o6bexT InetAddress, koTopsiii cogepxkut [P-aapec, ¢

KOTOPBIM coenHseTCs 00beKT Socket

public InputStream()
public getlnputStream()

Bo3sBpariiaer BXoHO#M MOTOK Jutst 00bekTa Socket

public InetAddress()
public getLocal Address()

Bosparmaer o0bekt InetAddress, comepskaniuii JIOKaabHBIA agpec,

C KOTOPBIM coenHsIeTCs 00beKT Socket

public int getPort()

B03BpamaeT y'I[aJ'IeHHHﬁ IIOpT, C KOTOPBIM COCHUHACTCA 00BEKT

Socket

public int getLocalPort()

B03BpamaeT JIOKAJIbHBIH opT, € KOTOPBIM COCIAUHACTCH 00BEKT

Socket

public OutputStream()
public getOutputStream()

Bo3sBpaiaer BbIX0IHON MTOTOK 00BEKTA

Socke

void close()

3akpeiBaeT 00beKT Socket

public string toString()

Bosspamaer IP-agpec u HoMep nmopTa cokeTra KiMeHTa Kak String

ServerSocket mpeacTaBisieT cob0# Kiacc, UCMOJIb3yeMbId IPOTrpaMMaMH CepBe-

pa Juisl TIPOCITyIIUBaHUS 3aIIPOCOB KIMEHTOB. ServerSocket peanbHO HE BBIMOIHSIET

CEpBHC, HO co3aaeT 00beKT Socket OT UMEHM KIIMEHTa, Yepe3 KOTOPBIM BBIMOIHAETCS

BSaHMOHeﬁCTBHe C COKCTOM KIIMCHTA.

Jns co3manusi U MHUIMATU3AUU 00BEeKTOB ServerSocket mcnonb3yroTcs cle-

JyIOIe KOHCTPYKTOPHI, OTpeiesIeHHbIE B Kiacce ServerSocket:
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— public ServerSocket(int port_number)- co3naeT cokeT cepBepa Ha 3aJaHHBIHI

MOPT Ha JIOKAJIbHOW MamnHe. KinueHTtaMm clielyeTUCoab30BaTh 3TOT MOPT,
4yTOOBI 00maThCs ¢ cepBepoM. Ecnu HoMep mopta 0, TO COKET cepBepa co-
3/1aeTcs Ha 0001 CBOOOHBIN MOPT JOKATHHOW MAIIIMHBI;

public ServerSocket(int port, int backlog) - co3maeT coket cepBepa Ha 3a1aH-
HBII MOPT HAa JIOKAJIbHOM MamuHe. BTopoil mapaMeTp 3a1aeT MaKCUMaJbHOE
KOJIMYECTBO COEAUHEHUM KIMEHTOB, KOTOPBIE COKET CepBepa MOIACPKUBACT
Ha 3aIaHHOM TIOPTY;

public ServerSocket(int port, int backlog, InetAddress bindAddr) - co3zmaer
COKET CepBepa Ha 3aJaHHbIN NOpT. TpeTuil mapaMeTp UCHOIb3YETCS ISl CO-
3/IaHUSI COKETa CepBEpa XOCTA, MOJKIIOYEHHOTO K HECKOIBKUM (hHU3UYECKUM
muHusM (multi-homed host). CokeT cepBepa mpuHHUMAET 3ampOChl KIUEHTA

TOJIBKO € 3a/1aHHbIX [P agpecos.

HGKOTOPBIG ITOJC3HBIC MCTOAbBI KJIacCa ServerSocket MMpCaACTaBJICHBI B Ta6JII/IIIe

2.2.

Tao6nuua 2.2- OcHoBHBIE METOIBI Ki1acca ServerSocket

Meton

Omnucanue

public InetAddress()
public getInetAddress()

getlnetAddress() Bo3zspamiaer 00BEKT
InetAddress, KOTOpBII cOEPKUT

anpec o0bekTa ServerSocket

public int getLocalPort()

Bo3Bpaiaer HomMep mopra, ¢ KOTOPOro 00b-

ekt ServerSocket ciymiaer 3anpochl KIMeHTa

public Socket accept() throws IOException

3acTaBiIsIeT COKET CCpBCpa ClIylmiaTb COCOU-
HCHUC KIIMCHTAa W NPHHUMATL Cro. IIocne
YCTAHOBJICHUA COCAWMHCHUA KIIMCHTA C CCPBC-

POM METOA BO3BpalIa€T COKET KIIMCHTA

public void bind(SocketAddress address)

throws I0Exception

CasaseiBaeT 00bekT ServerSocket ¢ 3a1aHHBIM

aapecoM (IP ampec u mopT). DTOT METON BHI-




3bIBACT HUCKIIIOYUTCIIbHYIO CUTyalluIO

IOException, Korjja IpOUCXOIUT OIIHOKa

public void close() throws IOException 3akpsiBaeT 00bekT ServerSocket. Tor meron
BBI3BIBACT HCKIIOYUTENbHYIO cutyanuio |0-

Exception, korga nporcxoauT omuoka

public String toString() Bosspamiaer IP agpec u HOMep mopra coKera

cepBepa Kak String

2.1.2.3 Coznmanue ceBepHOit yacTu 1o npotokoixy TCP/IP B Java
st co3nanust cepBepHoro npuiiokeHus: cokera TCP, Heo6XoAMMO BBITTOTHUTD
CJICYIOIINE TIary:
— co31aTh 00BEKT cokeTa cepBepa ServerSocket (kirace Server);

— IMPOCIIYyIIMNBATH 3aIIPOCHI KIIMCHTA HA COCANHCHUC,

3aIlyCTUTh CEPBEP;

CO31aTh ITOTOK COCAMHCHHNA IJIAA 3aIlIpOCOB KIIMCHTOB.

2.1.2.4 PazpaboTka Kiacca Server

Knacc Server nacnenyer kiacc Thread u, Takum oOpa3zoMm, noaaep>KUBaeT MHO-
rornotouHoe BeinmoHeHHE. O0bekT ServerSocket "ciymmaer" 3ampockl KIMEHTOB H
KOHCTPYKTOp Kiiacca Server co3naeT o0bekT ServerSocket. Coobiienue 06 ommoke
0TOOpakaeTcs, €CIM BOZHUKAET UCKITIOYUTENbHAS CUTYAIUs TIPU 3aIlyCKe cepBepa.

@parMeHT KoJa sl KOHCTPYKTOpa cepBepa MOKa3aH B JIUCTUHTE 2. 1

Jluctunr 2.1- @parMeHT KOHCTPYKTOpa Kitacca Server

public Server()

{
try
{

serverSocket = new ServerSocket (1001) ;

}
catch (IOException e)

{




fail (e, "HeBO3BMOXHO 3amycTuTs cepsep.");

}

System.out.println (“Cepep szanymeH. . .7);
this.start(); // Bamyckaercsa HOTOK

}

B mpuBenenHom ¢parMeHTe KoJla HUCIOJIB3yeTCs OOImui MeTo] o0paboTKh
omubok fail(), koTopslit obecrnieurBaeT 00pabOTKY BCEX UCKIIOUUTEIBHBIX CUTYyaIHH.
Meton nmpuHuMaeT nBa aprymenTa (00bekT Exception u 00BeKkT String) ¥ BHIBOJWUT
cooO1IeHne 00 OIINOKE.

®dparmenT koaa A1t Mmetoaa fail() BRIMISAIUT ClaeAyOIUM 00pa3oM (JIMCTHHT
2.2).

Jluctunr 2.2- @opMupoBaHue coodIIeHne 00 ommoke

public static void fail (Exception e, String str)

{

System.out.println(str + "." + e);

}

2.1.2.5 «IIpocnymmBanuey 3apocoB KIMEHTOB

Merton run() kmacca Server, kak Jr000# OTOK, KOTOPBIA peaau3yeT uHTepdeic
Runnable, conepxwut uHcTpykumm ans motoka. B 3ToMm ciydyae cepBep mepexoauT B
OECKOHEUHBIN ITUKII M MPOCIYIIMBAET 3arpochl kKiueHToB. Korga cepBep oOHapyxu-
BaeT MOJKJIIOUEHME KiueHTa, meTona accept() kimacca ServerSocket BbImosHSET co-
equnenue. [Ipu aToM cepBep cozmaeT 00beKT Kiacca Connection i kiueHTa. O0b-
eKT Kjacca Socket mepemaercs KOHCTpYKTopy kiacca Connection U B3auMOJEHCTBUE
MEXIy KIIMEHTOM M CEPBEPOM BBHITIOJHACTCS YepPe3 ATOT COKET.

dparMeHT Koja Jj1s MeToaa run() BBITJISIAT MOKa3aH Ha JIMCTUHTE 2.3.

Jluctunr 2.3- Meton 15t IpOCIyIIMBaHUS 3aPOCOB KIMEHTOB

public void run/()

{
try
{



while (true)

{

Socket client = serverSocket.accept()
Connection con = new Connection(client);
}

}
catch (IOException e)

{

fail (e, “He npociaymmBaeTcs”) ;

}

2.1.2.6 3amyck cepBepa
®parMeHT Koja AJjisi MeTo1a main() IPUBEJICH B JIUCTUHTE 2.4.

Jluctunr 2.4- 3amyck cepBepa
public static void main (String args(])

{

new Server();

}

B srom ¢parmente kona cozgaercsi 00bEKT Kitacca Server, KOTOPBI 3aIycKaeT

IIOTOK.

2.1.2.7 Co3gaHue MOTOKOBOI'O COEIUHEHUS
Kiacc Connection Hy»eH JijIsi TOTOKOBOT'O COSIMHECHHS C KIIMEHTOM (JTUCTHUHT
2.5).

Jluctunr 2.5- Knace 1t co3ganusi TOTOKOBOTO COSAMHEHUS
class Connection extends Thread

{

protected Socket netClient;

protected BufferedReader fromClient;

protected PrintStream toClient;

public Connection (Socket client)

{



netClient = client;
try
{

fromClient new BufferedReader (new

InputStreamReader (netClient.getInputStream())) ;
toClient = new PrintStream(netClient.getOutputStream());
}

catch (IOException e)

{

try

{

netClient.close() ;

}

catch (IOException el)

{

System.err.println ("Unable to set up streams"
+ el);

returny;

}

}

this.start();

}

public void run/()

{

String clientMessage;

try

{

for(;;)

{

clientMessage = fromClient.readLine(),
if(clientMessage == null)

break;

// IMocrutaeT MNOATBEPXICHUE KIUEHTY
toClient.println ("Received") ;

}
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}
catch (IOException e)

{}
finally

{
try
{

netClient.close() ;

}
catch (IOException e)

{1
}

B mnpencraBienHoM (parmente koma kiacc Connection co3maer 0O0BEKT
fromClient knacca BufferedReader, koTopslii osrygaet BBOJ OT KIUEHTA, UCHIOJb3YS
metox getlnputStream(). O6wekT kmacca PrintStream (toClient) gaeT BO3MOXKHOCTB
CepBEPY OTIPABIATh KIMEHTY JaHHbIE, Ucnonb3ys Meto] getOutputStream(). Takum
o0pa3oM, BO3HUKAIOT HEOOXOUMBIE (MTPUEM M Tiepeaada) BOZMOKHOCTH B3aUMOICH-
CTBUAI.

Korna KIMeHT coeMHsIEeTCS ¢ CEPBEpOM, cepBep Hcrmonb3yeT Metos readLine()
oobekTa fromClient, 4TOOBI 3alIOMHUTH COOOIIEHHUE, TTOCIAHHOE KJIMEHTOM B Iepe-
MmeHHOM clientMessage Ttumna String. Meroa println() ucnoas3yercst s BBIBOJIA CO-
obmenus “Received ” cokery.

Jlnst BBIXOJIa M3 CUCTEMBI CEpBEp 3aBepiaeT IUKI. [Ipu 3TOM BBHITIOIHAETCS
omok finally myist 3aKpbITHS COKEeTa KIMCHTA. 3aKPBITHE COKETa SBJISETCS BaKHBIM
JEHCTBUEM, TIOCKOJIbKY COXPAHEHHE aKTUBHOTO COCITMHEHHSI HEU30€KHO MPUBOIUT K
noTepu namstu cepeepa. biok finally o6ecnieunBaeT 3akpbiTe paHee YCTaHOBIEHHO-
ro coenuHeHusi. Cieayer OTMETUTh, YTO CEPBEP SIBISETCS MHOTOMOTOYHBIM, M KaX-

JIBIA KJTMEHT MOJy4YaeT CBOM COOCTBEHHBIN MTOTOK HA CepBEpeE.



2.1.2.8 [Ipumep co3mpanus kiacca Server
B nuctunTe 2.6 OKa3aH co3aaHus Kiiacca Server, KOTOpblid MpUHUMAET 3aIpo-
ChI COCTUHEHUSI KITMEHTA U TIOChUTAET CTPOKY L0giNn, Kak 0TBETHOE COOOIICHUE KITU-

CHTY.

Jluctunr 2.6- [Ipumep koxa kinacca Server

import java.io.*;

import java.net.*;

public class Server extends Thread {

ServerSocket serverSocket; // OnpemenserTcs HepeMeHHAas Server-—
Socket

public Server () |

try {

J*

* CospgaHme obrekTa ServerSocket, KOTOPEW NPMHMMAET 3aIpPOCEH

* coemMHEHMS OT KJIMeHTOB uYepes nopt 1001

*/

serverSocket = new ServerSocket (1001);

System.out.println (serverSocket.toString());

} catch (IOException e) {

fail (e, "Could not start server.");

}

System.out.println ("CepBep zanymeH . . .");

/* Crapryer moTok */

this.start();

}

public static void fail (Exception e, String str) |

System.out.println(str + "." + e);

}

public void run() |

try {

while (true) |

/* [pUHMMAKTCS 3anpochl OT KJIMEHTOB */
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Socket client = serverSocket.accept();
/*

* Cospgaercsa OOBEKT COeIMHEHME, YTOOE YIIPABJATE
B3amMMOIENCTBUEM
* KOMEHTa C CEPBEPOM
*/
Connection con = new Connection(client);
}
} catch (IOException e) |
fail (e, "Not listening"),
}
}
public static void main (String args/[]) {
/* Banyckaercs cepsep */
new Server();
}
}
class Connection extends Thread {
/* Declare the variables */
protected Socket netClient;
protected BufferedReader fromClient;
protected PrintStream toClient;
public Connection (Socket client) |
netClient = client;
try {
/* CosmaeTcs BXOOHOM MOTOK, YUTOOGHE MNPUHMMATE HAHHEE OT
KJamMeHTa */
fromClient = new BufferedReader (new
InputStreamReader (
netClient.getInputStream()))
/* CozpmaerTcs BEIXOLHOM MNOTOK, UTOOE IOCEUVIATE IJaHHEE
KJIMEeHTYy */
toClient = new
PrintStream(netClient.getOutputStream()) ;
} catch (IOException e) |
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try {

/* BakprBaeTcsa COKET KJIMeHTa */
netClient.close() ;

} catch (IOException el) {

System.err.println ("Unable to set up streams" +
el);

returny;

}

}
/* Start the thread */

this.start();

}

public void run() {

String login, password,

try {

while (true) |

toClient.println("Login: "),

/* IpmHMMaeTcs login kak BBOX OT KJIueHTa */
login = fromClient.readLine();

/* BaBepumTbs coemmMHeHMe, Korma Bye BBommuTCcs kak login */
if (login == null || login.equals("Bye")) {
System.out.println ("Exit");

returny;

} else

System.out.println(login + " logged

in");

// IocrutaeTcs NOATBEPXICHUE KIIMEHTY
toClient.println ("Password: ") ;

/* [puHMMaEeTCs HapoJib TO KJAMeHTa */
password = fromClient.readLine()

}

} catch (IOException e) {

} finally |

try {

netClient.close() ;

13
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catch (IOException e) {

}
}
}
}
}

2.1.2.9 Co3panue xinuenra TCP/IP
[lepBplii IIar BBIMOJHEHHS KIHCHTa COCTOUT B YCTAHOBJICHHH COCIUHCHHS
MEXTy KIHCHTOM M cepBepoM. {1 YCTAaHOBIICHUS COCTUHCHHS MEKIY KIMCHTOM H
CepBEPOM HEOOXOAMMO €031aTh 00beKT SOcKet. [l co3manus MPUITOKEHHS KIIMEHTa
cokera TCP Heo0X0IMMO BBIMTOJIHUTE CIICTYIOIINE 33 IaUH:
— €O03JaTh COKET KJIMCHTA, UCIIOJb3Ys 00heKT SOCKet;
— YWTATh U IIACATHh B COKET,

— 3aKpbITh COCAMHCHUC.

2.1.2.10 Co3nanune coxera KINEHTA

OOBEKT cokeTa KJIIMEHTa CO3/aeTCs C IMOMOIIBI0O KOHCTPYKTOpa Kiacca Socket,
MIPUHUMAIOIIETO JIBa mapaMeTpa, [P aapec m HOMep mopTa, KOTOPBIE MPOCTYITHBAIOT-
cs1 cepBepom. Crenyromuii (hparMeHT Koja UCIOIB3YeTCs M1 CO3JaHus COKeTa K-

eHTa (ucTuHr 2.7).

JIuctuur 2.7- Co3manne coxkeTa KiIMeHTa
try
{
Socket clientSocket = new Socket ("127.0.0.1", 1001);
}
catch (UnknownHostException e)
{
System.err.println ("HeonpenesexnHoe wmMs xocra "),
System.exit (1) ;
}
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B npenpinymem ¢pparmente koaa IP aapec pasubiit ‘127.0.0.1° 1 mopT paBHbBIN

‘1001° onpenenstoT COKET, Ha KOTOPOM CEPBEP MPOCIYIINBAET 3alIPOCH] KIMEHTA.

2.1.2.11 Ytenwue u 3amUCh B COKET

[Tocne ycTaHOBIIEHUS COCIMHEHUSI MEXKIY KIMEHTOM U CEPBEPOM, KIMEHT IO-
CBhUJIAET 3aMpoC Ha CepBEp Uepe3 COKeT. UTeHHEe M 3amuch B COKET aHAJIOTHYHBI YTe-
HUIO U3 daiina u 3anucu B (aitn. YToOsl oOecreuynTh BO3MOXKHOCTH KIIMEHTY 00-
1IaThCSl C CEPBEPOM, HEOOXOIMMO BBITIOJIHUTH CIEAYIOIIUE JEHCTBUS:

— OOBABIAIOTCS JBa OOBEKTa MO OAHOMY JUIsi KjaccoB PrintStream wu
BufferedReader. Ot 00bekThl OyayT MCHOJB30BATHCS ISl YTEHUS U 3aMKCH B
coker socket. PrintStream out = null; / OOBexT IS 3amUcH B COKET
BufferedReader in = null; // O0BbeKT 11 UTCHUS U3 COKETA;

— obObektsl PrintStream u BufferedReader ces3piBaroTcs ¢ cokeTom. Out = new
PrintStream(clientSocket.getOutputStream()); in = new BufferedReader(new In-

putStreamReader(clientSocket.getInputStream()));

Mertoan getlnputStream() u getOutputStream() kiacca Socket mo3BosIOT KiTH-
EHTY B3auMOJIEHCTBOBaTh ¢ cepBepoM. Meton getlnputStream() mo3BoJisieT 0OBEKTY
BufferedReader unutate u3 cokera, a meton getOutputStream() mo3BossieT 00BEKTY
PrintStream nucaTth B COKET.

OObsBisieTcs euie oauH o0beKT Kiacca BufferdReader nnst cBsizu co cranmapr-
HBIM BXOJIOM, YTOOBI JJaHHBIC, BBEICHHbIC B MPWJIOKEHUU KIUEHTE, MOTJHU Tepesa-
BaThCsl Ha cepBep. Cnenyromuii pparMeHT KoJia UCIOJIb3YEeTCs JJISl YTCHUSI TaHHBIX

U3 OKHA KOHCOM (JIUCTHHT 2.8).

Jluctunr 2.8- UteHne qaHHBIX U3 OKHA KOHCOJIH
BufferdReader stdin = new BufferedReader (new
InputStreamReader (System.in) ) ;

String str;

while((str = stdin.readLine()).length() != 0)
{

out.println(str);
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}
[IpencraBneHHbpIil PparMeHT KO/Ia TIO3BOJISIET TIOJIH30BATENIO BBOIUTH JAHHBIC C
kinaBuarypsl. Llukn while npomomkaercst 1o Tex mop, moka moJib30BaTeNlb HE BBEACT

CUMBOJI 3aBepieHus BBoja (Ctrl-Z).

2.1.2.12 3akpbiTHEe COSTUHEHUS

Omnepatopsl, MPEICTABICHHBIE HIKE, 3aKPBIBAIOT MOTOKU M COCAUHEHUS C Cep-
BepoM: out.close(); in.close(); stdin.close().

CokeT KJIMeHTa MPUHUMAET HMMs IOJIb30BaTeNId U Tapoib, U 0OecreYruBaeT
CBsI3b. JlJisl 3aBepIICHUS COCAMHEHMS, MOJIb30BATENb JOKEH BBeCTH ‘Bye’. MOxHO

UCIIOJIb30BaTh CICAYIONIMIA KO /Ui co3nanus kinacca Client (suctunr 2.9).

JIuctunr 2.9- [Mpumep co3manus kiacca Client

import java.net.*;

import java.io.*;

public class Client {

public static void main (String[] args) throws IOException {
Socket clientSocket;

PrintStream out = null,

BufferedReader in = null;

try {

/* Cosmaercs OOBEKT COKET, UTOOE COEIMHUTLCS C CEPBEPOM
*/

clientSocket = new Socket("127.0.0.1", 1001)

/* CospmaerTcs BEIXOILHOIM HNOTOK, YTOOE [NOCEUVIATE OaHHEE Ha
cepBep */

out = new

PrintStream(clientSocket.getOutputStream()) ;

/* CosmaeTcs BXOOHOM IMOTOK, UTOOGHE MPUHUMATE HAHHBE C
cepBepa */

in = new BufferedReader (new InputStreamReader (

clientSocket.getInputStream())) ;
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} catch (UnknownHostException e) |
System.err.println ("Unidentified hostname "),
System.exit (1) ;

} catch (IOException e) |
System.err.println("Couldn't get I/0 ");
System.exit (1) ;

}

/* CospmaerTcd BXOIOHOM IOTOK, YTOOB UMTATE INAHHEE M3 OKHA KOHCO-

*/

BufferedReader stdin = new BufferedReader (new
InputStreamReader (

(System.in))) ;

/* UreHme m3 cokera */

String login = in.readLine();
System.out.println(login);

/* Ipmem login */

String logName = stdin.readLine();
out.println (logName) ;

/* UYreHme m3 cokera */

String password = in.readLine();
System.out.println (password) ;

/* Ilpmem password */

String pass = stdin.readLine() ;
out.println(pass);

String str = in.readLine()
System.out.println(str) ;

while ((str = stdin.readLine()) != null) {
out.println(str);

if (str.equals("Bye"))

break;

}

out.close();

in.close() ;

stdin.close() ;
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}
}

[IpencraBiennslil Boie ko1 coxpansercs kak Client.java. [Ipu BeimoaHeHnn
kiacca Client, otoOpaxkaetcst coobmenue 11 BBoga Login. [Tocne npuema Login Ha
koHconu kiacca Client mosiBisiercs coobienue ass BBoga password. Puc. 7 moka3sbl-
BaeT BBIBOJ Kiacca Client, koTopsrit mockutaet login XX XX u password st BXoa
Ha Server. Beaennsiii login B okHe koHcomnu kiacca Client mepemaercs kinaccy
Server. Korna Ha cepBep nepenaetcs crpoka «Bye» B kauecTBe login oT kiHeHTa, co-

CANHCHUC MCIKAY KIIMCHTOM N CCPBCPOM IIPCKPAIIACTCA.

2.1.3 Tlopsimok BeITTOTHEHMS 3a1a49 [13

AHFOpI/ITM BBIIIOJITHCHUA 3a1a4 ITPAKTHYCCKOI'O 3aHATHA CJIGI[YIOIHHﬁ:

— BbIOpaTh S5 3a7a4 MO CIAEAYIOLIEMY MPaBUIYy: HOMEP IO >KypHay- MepBas 3a-
Jaya; HOMEpP KaXKIOM MOCIenyloued 3ajadd ONpeAesseTcss NpuOaBIeHHEM
mudpsl 3 K HOMEpY NEPBOM 3a/ayd, KOTOPBIA TOJBKO YTO BBIYUCIWIN (€ciu
JOCTUTHYTO OKOHYaHUE CIIMCKA BAPUAHTOB 3/1a4, TO EPEHTH B €r0 HA4aJIo);

— cocTaBuTh kiaccel SWrver u Client u ycTaHOBUTD COCIMHEHHUE MEXKTy HUMH;

— COCTaBUTh METOJIbI ((PYHKIMH) pElIeHUs] BCEX 3a7ay, MOMECTUTh UX B KJIACC
Server. Bce ncxoaHble TaHHBIE BBOJWUTH B KOHCOJM KJIMEHTA, MEpelaBaTh MX
Ha CEepBEP, a MOJYUYEHHBIE pe3yJIbTaThl PEIICHUI 3aJa4 BBIBOJUTHh HA SKPaH B
KOHCOJIM KJIMEHTA,

— 0(GOpMUTH OTUET Ui BCETO MPHUJIOKEHUS BLIEJIOM, BKJIIOYMB B HETO 3a/1aHUE,
ONoK-cxeMy anroputMa (B AJIGKTPOHHOM BHJIE), TEKCT mporpammbl U SKrin-
shert pe3ynbraTa BBITIOJTHEHHS KXIOW 33]]aud U MPEACTABUTh €0 Ha MPOBEp-
KY.

2.1.4 BapuaHTbl 3aJJaHUM:
1. CocraBuTh mporpammy Juist epeBoja JUIMHBI B METpax B JJIMHY B CaHTH-
MeTpax, omnpeaeianB (YHKUIHUIO, BBIIOJHSIIOUIYIO 3TO MpeoOpa3oBaHUE M IepeaaB

JJIMHY B MCTpax B KA4CCTBC I1apamMeTpa.
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2. CocraBUTh MpOTPAMMy Jisi HAXOXKIEHHUS CYMMBI 3JIEMEHTOB KaXKJOTO U3
TpEX MAacCUBOB, BBEJCHHBIX C KJIABUATYPHI, ONPEACIUB (DYHKIIUIO, BBHITOIHSIONIYIO
ATO NIEUCTBUE, U NEPENABAsl MACCHUBBI B KAYECTBE NTapameTpa.

3. Hanwr yucma S, T. [ToayuuTs ¢ HCMOIB30BaHWEM (PYHKITUHU TOJI30BATEIIS
F(T,-25,1.17)+F(2.2,T,S-T) tne  F(A, B, C) = (2A-B-sin(C))/(5+C)

4. CocTaBUTh NPOrpaMMy MEPEBOJIa JBOMYHON 3allMCH HATYPaJIbHOIO 4YUCia B
JECATUYHYIO0, OMKCAB COOTBETCTBYIOIIYIO (PYHKIMIO ¢ mapameTrpoM. [lepeBoa ocy-
HIECTBIIATH JI YMCEI, BBOJUMBIX C KJIaBUaTypshl. [Ipu3Hak koH1a BBoj1a - yucio 0.

5. Haubl uncna S, T.Ilonyuuth ¢ ucnosib30BaHUEM (YHKIIMH MOJIb30BATEIS
¢ mapamerpamu  G(1,8in(S))+2G(T*S,24)-G(5,-S), r7ie
G(A,B)=(2A+B*B)/(A*B*2+B*5).

6. CocraBuTh TIpPOrpaMMy JIJIsl pacyeTa 3HAYCHUW THUIIOTEHY3bI TPEYTOJbHUKA,
ornpenenuB (PyHKIINIO, BHITTOJHSIONIYIO 3TOT pacyeT. KateTsl mepenaroTcsi B KauecTBe
napameTpoB.

7. HaiiTu nmepumerp necATHUYrojibHUKA, KOOPJAMHATH BEPIIMH KOTOPOTO 3aja-
Hbl. OnpenenuTs NpoueAypy BHIYMCICHUS PACCTOSIHUS MEXIY IBYMs TOUKaMH, 3a-
JTAHHBIMA CBOMMHM KOOpAWHATaMH, KOTOpbIe TepeaaroTcss GyHKIMKU B Ka4ecTBE Ta-
paMEeTpOB U3 OCHOBHOM MPOrpaMMBl.

8. HaiiTn mepumeTp MIEeCTUYTOIBHUKA, KOOPAWHATHI BEPIIMH KOTOPOTO 3aja-
Hbl. OnpeeNIuTh NPOUEAYPY BBIUUCIEHUS PACCTOSIHUS MEXKIY ABYMs TOUKaMH, 3a-
JAHHBIMU CBOMMHU KoopauHaTamu. KoopauHaTel nepenatorcs GyHKIUA B KaueCTBE
IIapaMeTPOB U3 OCHOBHOM NIPOTPaMMBL.

9. Haiitn miomaas NATHYTONBHUKA, KOOPJIUHATHI BEPIIMH KOTOPOTO 3aJaHbl.
OnpenenuTs NPOUEAYyPY BBIUYMUCICHUSI PACCTOSHUSA MEXAY JIBYMS TOYKAMH, 3aJIaH-
HBIMH CBOMMH KOOpJMHATaMH, U MPONEAYPY BBIUUCICHUS TIIOMIAJN TPEYroJIbHUKA
o TpeM ctopoHaM. Onucath (YHKIIMHA ¢ COOTBETCTBYIOIIMMH (POPMATbHBIMU TIapa-
METpaMH.

10. CocTaBuTh TporpamMMmy BBIBOJa Ha JKpaH BCEX HATypPaJbHBIX YHUCEJ, HE
npeBocxoAsammx N u gensmuxcss Ha Kaxayo u3 cBoux 1udp. OnucaTte COOTBET-

CTBYIOIIYIO (DYHKIIMIO, TOJIYHarOUIy0 M3 OCHOBHOM MporpamMmbl B KauecTBe Mapa-
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MeTpa HaTypajabHOE ynciao U Bo3Bpamaromyro TRUE, eciu oHo ynoBineTBopseT yka-
3aHHOMY YCJIOBHIO.

11. Hcnonp3ys mnoamporpammy - (pPyHKIHIO, COCTaBUTh MPOrpaMMmy JUis
HAXO0XKJIEHUSI MaKCUMaJbHOTO M3 Tpex uuces. Uucna nmepenarorcs pyHKIUM B Kade-
CTBE I1apaMETPOB.

12. Ucnonp3yss moamporpammy - GyHKIUIO, COCTaBUTh MPOTPAMMY JJIs Tie-
YaTH 3HAKOB TPEX YHCEJ, BBEACHHBIX C KJIABUATYPhI U NIepeaBaeMbIX (PyHKIIUU B Ka-
YeCcTBE MapameTpa.

13. Ucnonp3yss monamporpaMmy - (pyHKIIMIO, COCTaBUTh IPOTPAMMY JJIsl BO3-
BEJICHUS YMCEN B LIETYIO MOJOXKHUTENIbHYIO CTeNeHb. Yncio nepenatorcs GyHKIUU B
KauecTBE IMapamMeTpa M3 OCHOBHOW mMporpammbl. Pacuer BecTu s 4Mcesl, MoKa He
OyJieT BBEJIEHO YKcIio, paBHOE 0.

14. Ucnonp3ys mnoanporpamMmy - GyHKIUIO, COCTaBUTh HPOrpaMMy sl BbI-
yucinenuss QyHkuun Z=(X1+Y1)/(X1*Y1), roe X1 - nepBblii KOpeHb YpaBHEHHS
X2-4*X-1=0; Y1 - nepBblii KopeHb ypaBHeHHs 2¥Y? + A*Y - A% =0 (A - nmpous-
BOJIbHOE).

15. 3agaB QpyHKIMIO, BEIBECTH HA ME€YaTh CpeAHUE apu(METUUECKHE JBYX Mac-
CUBOB, BBEJCHHBIX C KJaBUATypbl. MaccuB nepenaercs pyHKIMM B KayecTBE Mapa-
MeTpa.

16. 3angaB GyHKIMIO, pacCUYUTATh M BBIBECTH HA IME€YaTh MAaKCHUMAaJIbHbIC 3Haye-
HUS B TpeX Mapax 4ucell, BBOAUMBIX ¢ KilaBuaTypsl. [lapa uucen nepenaercs QpyHk-
LIMY B KQ4eCTBE MMapaMeTpa.

17. HaiiTu nepumeTp BOCBMHYTOJIbHHKA, KOOPIMHATHI BEPLINH KOTOPOTO 3a/a-
Hbl. OnpenenuTh PYHKIUIO BBIYUCICHUS PACCTOSIHUS MEXIY JABYMs TOYKaMH, 3a-
JTAHHBIMU CBOUMH KoopauHaTamu. KoopauHatsl nepenats GyHKIMM B Ka4ecTBE Ma-
pameTpoB.

18. Jaubl dyetbipe napbl unceln. [lonyduTs ¢ ucnosib3oBaHUEM (DYHKIMH MOJIb-

30BaTeNIs HAUOONBIIHKN OOIIUN JETUTEb Ul KaXKI0H Taphl.
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19. Jansr yucna A, B, C. Ilonyunuts ¢ ucnonb30BaHreM (DYHKITUH MTOTH30BaTe-
JIs HaUMEHblIllee 3HaueHue. Yucna nepeaarorcs: PyHKIIMU U3 OCHOBHOM MPOTPaMMBbl B
KauecTBE MMapaMeTPoOB.

20. anwr yucna x = 1,2,...,N. [ToxyduTs ¢ ucnosb3oBaHreM (yHKIIUN TTOJTH30-
Barens 3HadeHus 3*P(X+3)*P(X) mus 3amaHnbIxX X, Tae P(X) = 10*X3 - 14*X? +
12*X - 2.

21. CocrtaBuTh mporpaMMmy MJig pacueTa 3HAYECHUW KaTeTa TpPEyroJbHUKA,
onpenenuB (PYHKIMIO, BBITOJHSIIONIYIO 3TOT pacuer. [ UmoTeHy3a M BTOpOH Karer
NEPENAOTCS B KAUECTBE MTapaMeTPOB.

22. Jansl niensie yucna a,b,c,d. [TpoBeputs ¢ ncnosbp3oBanueM (QYHKIHMH TTOJTb-
30BaTeNsl WX YETHOCThb. YMCIIO JJIs MPOBEPKH MepenaeTcss B PyHKIHUIO B KauyeCTBE
rapaMeTpa n3 OCHOBHOM IPOrPaMMBI.

23. Jlna kaxaoro u3 10 BBeEHHBIX ¢ KJIaBUATyphl YMCEI HareyaTtaTtb coooIe-
HUE: ABJISETCS JIM OHO MPOCTBHIM WJIM HET, ONMUCcaB (YHKIMIO JIOTHYECKOTO THIIA, BO3-
Bpamaromyo 3Haduenne “MMCTUHA”, ecnu uncno, nepeaHHoe €i B KauecTBE Iapa-
METpa, SIBJISIETCS IPOCTHIM.

24. laner gucna S, T. IlomyuuTh ¢ ucmonb3oBaHWeM (YHKIUH TOJIB30BATEIIS
Y(T,S)=G(12,5)+G(T,S)-G(2S-1,S*T), rae G(A,B)=(2* A+B*B)/(A*B*2+B*5).

25. Ompenenute GYHKIMIO, OMPEACTSIONTYI0, KAaKOW IIe0N CTENeHbI0 Yucia 2
SBJIIETCSI €€ apTyMEHT (€CJI YUCJIO HE SIBJISIETCSl CTENEHBIO JBOWKHU - BBIAATH COOT-
BETCTBYIOIIEE COOOIICHUE).

26. Onpenenure (GYHKIHIO, MOJICYUTHIBAONTYI0 cyMMy N TIEpBBIX 3JI€MEHTOB
nenounciaeHHoro maccuBa A. N 1 maccuB A mepeiarh B Ka4eCTBE TapaMeTPOB.

27. BBIYUCIATH KOJIMYECTBO MPOCTHIX YMCEN, HE IPEBOCXOISIINX 3aaHHOTO N.
Onucath (GYyHKLIUIO JJOTHYECKOTO THUIIA, BO3BpALIAIOIIYIO 3HAaUeHue true, eciaum 4ucio
npocroe u false B mpoTuBHOM cityuae.

28. Ucnonb3yss mnoamporpamMmy - QYHKIMIO C [apaMeTpamMd, COCTaBUTh
nporpamMmy 1 Beruucienus (Gynakuun F(X)Y) = (2X3-4*X2+X+1)/(9*Y3+Y+4) +
3*Y2+5*Y,
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29. CocraBuTh TporpamMmy s TMEpPeBOja Beca B rpaMMax B BEC B KUJIOTPaM-
MaXx, OonpeaenuB (YHKINIO, BBIMTOJHSIONIYIO 3TO TpeodpazoBanue. Bec B rpammax
nepenaeTcs QyHKIIMH B KQ4eCTBE MapaMeTpa.

30. Jlanst uncna S, T. IlomyduTh ¢ WCTOMB30BaHUEM (PYHKIIMU TIOJIB30BATEIIS

G(12, S)+G(T, S)-G(2S-1, S*T) tie G(A, B) = (2*A+B*B)/(A*B*2+B*5).
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MY k I13-2

IIpocTbie ABYyXypOBHEBbIE KIHEHT-CepBePHbIe NPUWIo:KeHus B C#

2.2.1 llenm 3aHSITHS
BripaboTaTh yMEHHUS M HaBBIKM COCTABIJIATH THUITOBBIC TPOrPaMMBI PEIICHHUS 3a-
Jla4 Ha BEIOPAHHOM SI3BIKE TTPOTPAMMHUPOBAHMSI, CHA0KEHHBIC AJIEMEHTaMH rpadude-

CKOTI'O I/IHTCp(i)efIca IMOJIB30BAaTCIIsA B BUAC KIIMCHT-CCPBCPHBIX HpHHOH(GHHﬁ.

2.2.2 TeopeTuueckre OCHOBBI U IPUMEP BBITIOTHEHUS
Jlis co3paHus KIMEHT-CEPBEPHOro mpuiioxkeHuss B C#, aHAJIOTMYHO NpeIblay-
memy [13, HeoOxoammo co3nate aBa kiacca Server u Client, ucmons3ys TexHOIOTHIO

COKCTOB.

2.2.2.1 llporpamMmMupoBaHue Kiacca Server

Brauane B 3TOM KJlacce CO34aJUM CEPBEPHOE COCAUHEHUE U HUCIIOIB3YEM IS
JTOTO CUCTEMY COKETOB.

COKeTbI- 3TO KOHLENIMS CETEBOTO NPOTPaMMHUPOBAHUS, KOTAA CYIIECTBYIOT JIBa
BHUJIA «IIPOTPAMMHBIX Pa3bEMOB»- COKETOB: KIIMEHTCKUE U CEPBEPHBIE.

CepBepHbIil COKET KaK pO3€TKa, KOTOopasi «BUCHT Ha CTEHE» TOTOBas K padbore, B
OKUJIAaHWH, KOT/Ia K HEW MOJKIIF0YAT IITEKEp. TOYHO TaK K€ CEPBEPHBIN COKET Iepe-
XOIOUT B PEXKUM OXKUJAHUS MOAKIIOYEHHS HA ONPEACICHHOM aJpece U OIpeeIICH-
HOM TOpPTY.

KinueHTCcKHil COKeT Kak BUJIKA, KOTOPYIO BTBIKAIOT B PO3€TKY. Kak TOIbKO Kiu-
€HT TMOJIKJII0YAeTCs] K CEPBEPHOMY COKETy, MH(OpMaldsg HAYMHAET IepeaaBaThCs
MEXK1y HUMHU.

JI1st Toro 4To0BI CO37aTh BUPTYAIbHOE MOIKIIOUEHUE MEXIY KIMEHTOM H Ccep-
BEPOM, HAJI0 3HATh MECTO, ]I HAXOIUTCS HYKHbIX HAM CEPBEPHBIN COKET.

B namem ciyudae, cozmaeTcsl ciaymiaTtenb COOBITUI MOAKIIOUEHUH B CETH IO
npotokoiny TCP IP — TepListener, B kauecTBe mapameTpa KOTOPOMY TIEpPEIaeTCs Tak

Ha3bIBa€Masi TOUKa Bxoja, KoTopyto omnpenenser meton IPEndPoint u3 nepeganubix
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emy [P anpeca kommbroTepa, Ha KOTOpOM OYZET 3amyiieH cepBep (MoKa 3TO BapHaHT
localhost, T.e. IP 127.0.0.1) u HomMep mopTa Port, Ha KOTOPOM co37aBaeMoi cepBep-
HO€ TIOJKIIOYCHHE OyAeT NpOCITyIIMBAaTh MOJKIIOYEHHUS KJIMEHTOB. T.0., B KOH-

CTPYKTOpE KjIacca Server MosIBUTCS CIeAYIomui cirymarenb (muctuar 2.10).

Jluctunr 2.10- CepBepHbIii cnymaTeNb MOAKIIOUEHUS KIUECHTOB
TcpListener listner;

public Program(int Port)
{

listner = new TcpListener (new IPEnd-
Point (IPAddress.Parse ("127.0.0.1"), Port));

listner.Start();

Console.WriteLine ("CepBep B3BanymeH, OXMOAET IMTOIKJIIO—

yeHuit...") ;
}

BunHo, 4to mocie 3amycka NpOoCTyIIMBAHUS CETEBBIX MOAKIIOYCHUN BbIIACTCS
COOOIIIEHHUE O TOM, YTO CEPBEP FOTOB U OKUJIAET MOIKIIOUCHUH.

Jlanee, Hy>)kHO B 3TO TmojkiIoueHue ¢ nomoisio Meroga AcceptTepClient() u
CcO37aTh HOBBIA IMOTOK JUIT HEro ¢ momoibio Metona Thread n3 omHoumeHnHon Ouod-
JIMOTEKH, KOTOPYIO HYKHO TIOJKITIOUNTH 3apaHee: using System.Threading.

B kaudectBe mapamerpa sTomy metony nepenaercs meton clientThread, B xo-
TOPOM JJIsl KaXKJIOrO HOBOTO KiIMeHTa OTKpbiBaeTcss TCP coennHeHne B HOBOM MOTO-

ke (muctunr 2.11).

JIuctunr 2.11- Meton co3nanus HoBoro TCP coequHeHUs U1 HOBOT'O KJIIMEHTA
static void clientThread (Object StatelInfo)

{
new Client ((TcpClient)StatelInfo) ;

B utore nmosyuum ciaenyromui Tekct kiacca Server (Jictuar 2.12).
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Jluctunr 2.12- Kiacc Server
class Server
{
TcpListener listner;
public Server (int Port)
{
listner = new TcpListener (new IPEnd-
Point (IPAddress.Parse ("127.0.0.1"), Port)) ;
listner.Start () ;
Console.WriteLine ("CepBep B3BanymeH, OXMOAET IMIOIKJIIO—
yeHMt. .. ") ;
while (true)

{

TcpClient client = listner.AcceptTcpClient();

// CozmaeM [NOTOK

Thread Thread new Thread (new ParameterizedThread-

Start (clientThread)) ;
// W BamnyckaeM sSTOT I[OTOK, [epenaBas eMy I[Ipu-
HATOI'O KJIMEeHTAa

Thread.Start (client);

static void clientThread (Object StatelInfo)

{
new Client ((TcpClient)StatelInfo) ;

static void Main (string[] args)

{
new Program (12000) ;
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}

BunHo, 4TO croia jke BKIIIFOUEH W TIIaBHBIH METOA MOyl — MeTo1 Main, U3 Ko-
TOPOTO MPOUCXOJUT 3aIlyCK BCErO MPHUJIOKEHHS M CEPBEP HAUYMHACT «IIPOCIYIIH-
BaHue» Ha nopty Nel2000, KOTOpBIM B KauyecTBE IapaMeTpa IeperacTcsi KOHCTPYK-

TOpY KJjacca.

2.2.2.2 Kinacc Client

DTOT KJacc HEOOXOUM JUIsl CYUTHIBAHUS 3aMpOCca OT KIMEHTCKUX TPHIOKESHHM,
MOVICKA HY>)KHOTO KOHTEHTA COTJIACHO 3aIlpOCy U JIISA €ro Mepeadn B CETh KIIMCHTAM.

HaunewMm ¢ 3amanus oObEKTOB IS METOIOB YTEHHUS U3 IIOTOKA U 3aIMCH B IIOTOK.

I[J'ISI 9TOro CO34ar0TCs HOBBIC OJSK3CMILIAPBI COOTBCTCTBYIOHNIHMX KJIACCOB (J'II/ICTI/IHF

2.13).

Jluctunr 2.13- Opraausaiys MOTOKOBOTO YTEHUS U 3aIlIUCH

StreamReader sr = new StreamReader (client.GetStream()); //

YTeHMre M3 II0OTOKAa KJIMeHTAa

StreamWriter Sw = new StreamWrit-

er(client.GetStream()); // BammMcb B MNOTOK KJIMEHTA

sw.AutoFlush = true;,

DTOT ImpuUMEp KIMEHT-CEPBEPHOTO MPUIIOKEHUS 00ecTeurBaeT 3arnpoc OT KIH-
€HTa Ha cepBep Heobxoaumoro (aitna nHboOpMaIK, TIepeaady ero KIUeHTY, coXpa-
HEHHE B TEMIIOBCKOM (haiijie Ha KJIMEHTE U OTOOpaKEHUE B KJIMEHTCKON 4YacTu TpH-
noxenus. [Toatomy, onpenenum kakou ¢aiia HEOOXOAWM: MPOYUTAEM U3 MOTOKA B
3a-MpOce KIMEHTA 3HAYEHUE CTPOKOBOU MEPEMEHHOM Str, KOHBEPTUPYEM €ro B LIEJO-
yuciaeHHyto nepeMennyto kluch, u mo ee 3HaueHuto B CTpykType switch onpenenum

HEoOX0MUMBIN (aitn (muctunr 2.14).

JIuctunr 2.14- Onpeznenenue TpedyeMOro KOHTEHTa
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// HpuHMMaeM nepemgady OT KJIMEHTA

string ¢l = sr.ReadLine(); // OroB6paxeHne Tura

obyyanmero MOOYJIsS
Console.WriteLine (cl);
string str = sr.ReadLine();

int kluch = int.Parse(str); // mo kluch omnpenesseMm

HYXHBII (pari

string FilePath = "C:/www/"; // cocrTaBiseM HOyTb K

darry

switch (kluch)

{
case 1:
{
FilePath += "L1.htm";
Console.WriteLine ("IIyTe k Qamiy: "o+
FilePath) ;
}
break;
case 2:
{

FilePath += "L2.htm";

Console.WriteLine ("IIlyTe Kk Qariy: "o+

FilePath) ;



28

break;

Bunno, uto Bech KOHTEHT npeobpazoBaH B html dopmaT u HaxoauTcs B COOT-
BETCTBYIOLIMX IaNKax Ha cepBepe. AHAJIOTUYHO MPOTrpaMMHUPYETCSl OMpE/IeSICHHUE

ocTaBIIKXcs (aiiinoB 00yyaromuX MaTepUaos.

Jlanee Hy»KHO OTKpBITh HaWJeHHbIN (aiin. CremaeM 3TO, MPOBEpsis MPABUIIb-
HOCTb €T0 OTKPBITHS C TIOMOIIIBIO OJI0Ka try/catch u eciim BOZHUKHET omIMOKa OTKpbI-

THS, BBIJAANM COOTBETCTBYIOIIEE cooOIeHre (muctunr 2.15).

Jluctunr 2.15- bezonacHoe oTKphITHE (haiiyia KOHTEHTA
// OTKpEBaeM Qarii, CTpaxysChk Ha CJYYar OUmMOKINI
FileStream FS;

try

FS = new FileStream(FilePath, FileMode.Open,

FileAccess.Read, FileShare.Read)

sw.WriteLine ("BanpammBaement @Qanil OTKPET M I'O-—

TOB K nepemaue') ;

catch (Exception)

//  Ecmm cuyumnack ommbra, [HOCEUIA€M  KJIMEHTY

ommbKYy OTKPEITHUSI Qaryia
sw.WriteLine ("Ommbxa OTKpPEITHSI ¢Qarna") ;

return;
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YuuThiBasi, 4TO JaHHBIC MMEPENAIOTCS B CETU B (popmare OailT, HY»KHO 3ape3ep-
BUPOBaTh Oydep A YTEHUS MaTEepHalioB U3 OTKPBHITOTO (haiima. 3aTteM, MepeHecTH
9TH JaHHbIC B Oydep u uepe3 Hero mepenath UX KIMEHTY B OTBETE Ha 3ampoc. Bech
9TOT TPOIECC OYJCT BBIMOIHITHCS JIO KOHIIA JAHHBIX B OTKPHITOM (haiijie (JIMCTHHT

2.16).

Jluctunr 2.16- [lepenaya KOHTEHTa B OTBETHOM COOOIICHUH KJIUEHTY
// Bamaem Gypep mis pasMemeHns HaHHBX M3 BEOPAHHOI'O @ariia
byte[] Buffer = new byte[1024];,

// IepeMeHHas OJIS XPaHeHMs KoJudyecrTBa OauT, nepe-

IJaBdeMEIX KJIJIMEHTY

int Count;,

// IIoka He [OCTUI'HYT KOHeI] ¢ariia

while (FS.Position < FS.Length)

// Umraem naHHEIE M3 (Qaria u numeM uxX B Oydep
Count = FS.Read(Buffer, 0, Buffer.Length);
// W nmepemaeM ux KIUEHTY

client.GetStream().Write (Buffer, 0, Count),

sw.WriteLine ("®amn nepemanH") ;

// BakpoeMm ¢arii M COeOUHEHMNE
FS.Close () ;

sw.WriteLine ("Coengmuuenne npepBaHo") ;

client.Close() ;
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N3 nuctunra CICaAyeCT, 4TO 11O 3aBCPLICHUIO MNEpCAavIn JaHHbIX KIIMCHTY MbI 3a-

KpbIBaeM (haiisl U coeTMHEHNE.

2.2.3 Tlopsigok BeimonHeHus 3aga4 [13

AJ'IFOpI/ITM BBIIIOJITHCHUA 3a1a4 IMPAKTHYCCKOT'O 3aHATHUA CJIG,ZIYI-OHIPIIZ:

— BBIOpaTh 5 3a7a4 MO CIEAYIOIIEMY MPaBUITy: HOMED IO XKypHaly- mepBas 3a-
Jaya; HOMEpP KaXKIOM MOCIenyIoUed 3aJadd ONpeAessieTcsl NpuOaBIeHHEM
nudpel 3 K HOMEpPY MEepPBOM 3a7auM, KOTOPBIM TOJBKO YTO BBIYUCIWIMA (€CIH
JOCTUTHYTO OKOHYaHUE CIIMCKA BAPUAHTOB 3/1a4, TO EPEHTH B €r0 HA4aJIo);

— cocTaBuTh kiaccel SWrver u Client u ycTaHOBUTB COSIMHEHHUE MEXKTy HUMH;

— COCTaBUTh METOJIbI ((PYHKIMH) pElICHUs] BCEX 3a7ay, MOMECTUTh UX B KJIACC
Server. Bce ucxoaHble TaHHBIE BBOJUTH B KOHCOJIM KJIMEHTA, IE€PElaBaTh MX
Ha CEpBEP, a MOJYUYEHHBIE pe3yJIbTaThl PEIICHUI 3aJa4 BBIBOJUTHh HA SKPAaH B
KOHCOJIU KJIMEHTA;

— 0(pOpMUTH OTYET Ui BCETO MPHJIOKEHUS BLIEJIOM, BKJIIOYMB B HETO 3a/1aHUE,
ONoK-cxeMy anroputMa (B AJIGKTPOHHOM BHJIE), TEKCT mporpammbl U SKrin-

shert pe3ynbTaTa BBIMOJHEHHS KaXI0H 3a7aud U MPEACTABUTh €ro Ha MPOBEP-

KYy.

2.2.4 BapuaHThl 3a1aHUN

1. BeiBecTH Ha mevath MOJOKHUTEIbHbIC 3HAUCHU QyHKIMH Y=SiN(X)+5Cc0s(X-2)
JUTS X M3MEHSIONIETocs Ha oTpe3ke  [-5, 12] ¢ marom 1,2.

2. BeiBecTn Ha mevarh 3HadeHUST QyHKIMH z=tg(2X)-sin(X) A1 X U3MEHSIOIIe-
rocst Ha otpeske [-3, 3] ¢ marom 0,3.

3. BBecTH ¢ KJIaBHaTyphl U Haledararb MOAYJIu N YHCEIl; €ClId BBEIECHO OTpPH-
[aTeJIbHOE YUCIIO, BBOJI U TIeUaTh NPEKPATUTh.

4. BeiBecTu Ha mneyaTh 3HayeHus QyHkuu z=In(x)+tg(2x), 6onapmme 1, mi1s x

M3MEHsIoIIerocs Ha otpeske  [3, 8] ¢ marom 0,9.
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5. Onpenenutb, SBASETCA M HATypaibHOE YUCIO N CTETIEHBIO YKCIia 5 WK HET.

6. Hameuaratpy 3HaueHus QyHkiuu y=In(x+12/x),rme 3Ha4YCHHS X BBOJSTCS C
kJaBuarypsl. [lpu BBOJE uMcia, HE BXOIAILIETO B 00JacTh omnpeneseHus (yHKINH,
BBIYHICIICHUS TPEKPATHUTb.

7. Hameuarath 3Ha4YeHUsT PyHKIMHM y=In(x-1/X),rae 3Ha4eHUs X BBOJATCS C Kila-
BuaTypsl. [lpu BBOJE uncia,HEe BXOASIIETO B 0OJACTh OMpEENeHUs (PYHKIIHH, BBI-
YUCJICHUSI IPEKPATUTb.

8. ns x u3 untepBaina (-2;8) ¢ marom 0,75 Beruucauth y=(4x-3x+tg(x))/A, rae
A BBOJIUTCS C KJIABHATYPHI.

9. BeiBecTn Ha mevaTh 3Ha4CHUS PYHKIMH Z=s1n(X)+cos(X),HaxoAg1uecs B UH-
tepBasie (-0,2; 0,8) 1151 X u3Menstonierocs Ha orpeske [4,-6] ¢ marom 0,91.

10. Jano HatypansHoe unciao N. [TonyunTs HauMeHbIIee Yucio Buaa 4% 60ib-
mee N.

11. Jns x u3 unatepnana (2;8) ¢ marom 0,75 Beruuciauth y=(4x-3x+cos(x))/A,
r7ie A BBOJIUTCA C KIIABUATYPHI.

12. HaiiTu nepBbIiit uieH nocieaoBaTenbHocTd In(9n)/(n*n), Menbimii 1, 115 n
M3MEHSIONIErocs ClieyomumM odpazom: n=1,2.3... .

13. Onpenenutp, SBISETCS JIM HATypalibHOE 4MCiIO N CTENEHbIO yucia 3 Wiu
HET.

14. BeiBecTH Ha evaTh OTPHUIATEIbHBIC 3HAYCHUS QYHKIMH z=C0S(X)-5SIN(X-2)
JUIS X M3MEHSIONIErocs Ha otpe3ke  [-3, 11] ¢ marom 0,9.

15. BBectu c KinaBuartypsl M HamedyaTarb KBagpaTbl N 4YMCEN, €CIM BBEICHO
KpaTHOE 3 MOJIOKUTEIIBHOE YMCIIO, BBOJ U M€YaTh IPEKPATUTh.

16. BriBecTH Ha mevyath OTpHUIATENIbHBIC 3HAUYCHUS QYyHKIMHN Z=tg(X)+5c0s(X-2)
JUIs X U3MEHSoNIerocs Ha otpeske  [12, 1] ¢ marom 1,2.

17. BBectu ¢ Kj1aBHAaTypbl U Hame4yararb N 4UCEN, €CIU BBEJEHO PAaBHOE HYJIIO
WM KpaTHOE 2 YMCJI0, BBOJI M TIEYaTh MPEKPATHUTb.

18. BeiBecTn Ha meuyath 3HaueHus GyHkouu z=In(|x|)+tg(2x), Oonpime 2 mjs X

U3MEHSIOIErocs Ha otpe3ke  [3, -8] ¢ marom 0,9.
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19. Haifti iepBBIii OTpUIIATENBHBIN YWICH TOCIe0BaTeIbHOCTH Sin(tg(n/2)) mis
N U3MEHSIOIIETrocs Ha clieayomumM odpazom: n=1,2,3... .

20. Hameuararp 3HaueHus GyHKIuu y=In(x+12/X),rae 3Ha4eHUs X BBOJSTCS C
KIaBuatypsl. [lpu BBOJE uncia, HE BXOIAIIETO B 00JAacTh ompeaesieHus (yHKIIUH,
BBIYKCIICHUS PEKPATUTD.

21. Haiftu nepByto uudpy B LEJIOM MOJIOKUTEIHLHOM YHCIIE.

22. Jlano HatypansHoe uucio N. [TomyunTs HauGosbIee yncio Buaa 3X, MeHsb-
mee N.

23. BeiBecTn Ha medarb 3HaueHUS (QYHKIUK z=sin(X)+cos(X),HaXOASAIIHeCs B
untepsaie (-0,3;0,7) ayis x u3MeHstoierocs Ha orpeske [-4,6] ¢ marom 0,91.

24. Jlano HaTypansHoe uucio N. [TonyunTs HauMeHbIIee Yucio BUaa 5X 60ib-
mee N.

25. Jlnst x u3 uHTepBana (-2;8) ¢ marom 0,75 Berumcanth y=(4x-3x+tg(x))/A,
rae A BBOJUTCS C KJIaBHATYpHI.

26. HaiiTu nepBslif wieH nocieaoBareabHocTu In(9n/(n*n+1), mensimmii 0, as
N U3MEHSIOIIETOCs Ha clienyromumM odpazom: n=1,2,3... .

27. Onpenenuts, aBisieTcs 1 HaTypaibHOoe N cTeneHnbto uncia 4 uiu HeT.

28. BoiBecTH Ha MeyaTh MOJIOKUTEIIbHBIC 3HAUeHU PYHKINU z=sin(X)-5C0S(X-2)

JUTS X M3MEHSIONIErocs Ha oTpeske [5,-12] ¢ marom 1,2.

29. HameuaTats 3Ha4enust pyHkuun Y = V2x2 = x° st IIPOU3BOJIBHBIX X, BBO-
TUMBIX ¢ KiaBuaTypsl. [Ipu BBOJE umciia, HE BXOJAIIErO B 00JAacTh ONpPEAEIICHUS
(GYHKIIUM, BBOJ U 11€YaTh MPEKPATUTh.

30. HaiiTi nepBblii OTpULATEIBHBIN YWIEH MOCIEI0BATENLHOCTH cos(ctg(n)) ans

N U3MEHSIOIIET0ocs Ha cienytonum obpazom: n=1,2,3... .
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