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PChar o Del ph phi
1 l . 1 ddz W j dz N.V. Bilfeld
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Mz Hs9 Olsj dz ME d 2 University, Berezniki branch

d

Fdzdeo jtemdIsjls, 1 JjtejL

 Odz CtcOIsCd2 0O0dzOdz A brief analysis of the string
Del phi MmistetsC.  OMMc usedin Delphiis given. The peculia
OB tslsr M PCha s te - ity of working with PChar strings ir
tc OB SISEDOZOO0 H Odz ~ H Delphiis considered. A ddvase is de-
MstesC o digd Wiz ydw  veloped for string functions pro
COydw Wkd yd?2 ts d cessing. Classifications of functions |
d dmf sdz' L 2 d3" d3 Mmlis1 their location and used strings ar
ftcddzj ter dzj 9 J todets?2 d suggested. Examples of incorrect ir
d oLddCOs N ftod tialization of PChar and the error:
Bdzj d3" . 1l tcdoe j HJ dgf Is and problems that arise in this ar
dzd W f OV Isfdts daf te ds © @ Gig given. Tables of memory allakon
Mistets ¢ . [ Odzr tj € tsd3 when using PChar strings are e
dzs?2 ddzdydodzdL ©ydd | plained. Recommendations for corre
HJdz@r ftdd3zjter dn~ d M initialization of PChar strings and ex

amples of their use are given.

s dz¢ yJ o' jDelphizts dan®;:tc ts Keywords: programming.
ftosctcOBR] totso Odzd § strings, Delphi
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SystemlzO- sHdIsmw 16 WEdSyd2, ¢ slstRelphiddasts i dzt
ca,b, © YOMmisdetsMigisd W B kS G tE®2 dzj IC+ls sy dats s H @ diz]
dowsdzOrn sH d Isfqw 7 ¥ IsdzCP@jthRn IsHedzC OtdggdBe s RISOC, 2y
Hd®PCharfistetsC. R BGHAO Wk dzC yGlasses OB | of WozGelips &
LineStart ¢ Slutw@@OheOjls ¢ OL Olsj dz2 dzOS0RK(sSctiste 21, j
tcjotsHO MtetsCd) .

t OLtcOBOIsT 9 OV { ted d3j tc'd 2d M s ddzQLIsttsodeS dglzvdz i [z
st j dzdzts Mis d PChadfm Istic@eEC Oz fif dzj sB - sH B3 5 ls d3,
HOdzdzr i3 MlstesC OB daj fodzt L BOOAZMW) . 14 of
sHdzd fteddzj o tOBBISOdZd, O HEkzcdj, QBdEtsdzs
tcdteso Odzd tshdBSd Hftod o" ftsdzdej dz2dd. 1 Htekzcd
&zOMm! hdBCO fttd LOsjth jddd fttscteOdBd3r . |
eyhddz fsHjddls: mMv M {Isdd M dzZOud dzO¥ h d 3d ¢
dzd dOMlskzyf Ol jdz@ c®B | . d IsJ

1 5 tsff toj HACHRFitsts C dzlz dziis jistc d3d dzd toc 6 f GetledzH § G s @
dzz dds j o s dzOdz! dz" j) MbstesCd. v OCOW MlstetsC O L
Hsd3 98 tlsdzdydd ls BM ydzf » Mbstets¢, GHJ Hdzd
[ dzd d&z0 Is®C dBecfigBed yj 2O Issdz €58 f OBW Is+ & .

4 Htokzdts2 1 st toisT® 1j Gly jogpsiddifha v o dzv j sqw ¢
dzj &3 dz20 dzOyOdztts fMlsss sfnsBr 2 EZ2COL Ol jdz2 , s
s jteOydd, dzjHsMskzfd j Hdv Htezddn EZ2S0OLO
Bsy B tcON Ols! Mw € Md BB sdzOd3 Mistets SO HSSO L@l J
Isd PChartcOL tcj " jdes HBB Ooa dzwiIs: d orf ydlsols: yJ dz
slso jIsMisodzdf O jjMls &5 p@2diz]j et .tLc O o s

vO06¢dj MbtetsSd MY sdrdewke: @WQJSWQMBIWL
Ptcsodzj o =» Wk yYyd2. | s - i
ud M di BOGRY o 'dzOls dfiflE®@™ "y dzlz dzj ast@@-md d@*@ﬁ]qnfd@?
34 Misd d3" HAEhas d futsds § S1L o SERZ) Y Isd i3 sdisifh)s O dzd v
fOovisd ¢ e BB O] . _

{ Mdzd fted ddzed yd ©0dzd L O yYJagdP:REkar, v dsdsls ‘0 g 1Oteds &
COLOIism+ Br, d@ydts M dzddsd ttOBBIOI! , d o
ydd. 18 HJjdZOIs' IsO0¢ dBsydsts dzgj oMmjeHO.

1 O0fteddzj o6, ISOCB2 MbtesC | dBeydes ftedmoatsdls

Var S:8ring;P:Pchar;
{ntcOGc A3} dzls

begin

P:="] | dz¢fEdEL. Text:=P;
end;

s OC ke Mttt lk By dts ftedmoatsdls! BT Ydzts 2
Var S:String;P:Pchar;

{ntcOc dB) dzls
begin
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P.='1 | dz(f &=<P;

Editl. Text:=S;
S:=StrPas(P); Edit2.Text:=S;
end,;

sOC odHds ¥ FOEEPRtedst&d By ds dhis
W & dzC ySEStrPas(P)S tls steOW  ff toj s P&@p £ s Riimg e sC Iz
s 0CB82 MistetsC j sy dzts Edig d fippfsfdidsoy LL ey bozgC -

Var P:Pchar,

{n tcOc d3} dzls

begin
/[P:=Editl.Texts O¢ { tcd'no @ dz'Olsw
P:=Pchar(Editl.Text); Edit2.Text:=P;

End

lted ftwdmo O PQheetg ' Ty bzt KE Mistcts ¢ O a3, ftesd
mMEits] ftoj sBtcOLBOOdzd] Isdf tse. USGHO 9o HO
cOB SISOIs!

Var P1,P2:PChar;S1,52,S3:String;
{A tcOG d4f dzls

Begin
P1:='AB';P2:='CD";
S1:=P1;S2:=P2;
S3:=S1+S2;
Editl.Text:=S3;

End;

s O¢ 5?2 MlstesCj dsy dzs f ted Mo tsdSking, L de® Y jsdif §
W Iz dz& pGhar.

Var P1:PChar;S1:String;
{ntcOc g} dzls
Begin
S1:='ABC"
P1:=PChar(S1);
Editl.Text=P1;

End;
lted ftcdmMoOdoOdzdd IsOCddz MistetsE O3 L dzOyJ d
ydd, ZOfted Bjte YbdS ydw MO dzj dzdv MlstetsC :
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Var A:lnteger;P1,P2:PChar;
{AntcOc g} dzls

begin
P1:='HELLO';P2:='hello’;
A:=AnsiStrComp(P1,P2);
Editl. Text:=IntToStr(A);
end;

tcOB BBIsOE Is

I dj teff udmdzj dedz" § or" hj ftoedd3j ter
Cdzzls' f OOH S

dzj dz' L v, ddzOyjy dBscEkzls o tsL dzd
dL dzd=:
Cltsls fteddij o tOBESISOJ Is:

Var P1,P2,P3:PChar,

{A tcOG dF} dzls

Begin
P1:=StrNew('ABC"); P2:=StrNew('KLM");
StrCopy(P3,P1);
Editl.Text:=P3;

End;

[T Cototej SIsdes tsBI Wo ddzd H e j StiNd.tig Xlsdj,d3 dnf§
f dtctso OdzdPl dn IsfiplsEBiE[CiAl sdz! L W StiCdpgzS ddor o jREd Mmls
o C iz Bdizj dzls j

¢ L Istls ftcddzjtc kyj w©WOBBISOIS! dzgj BEZHJ IS!

Var P1,P2P3:PChar;

{A tcOG d§} dzls

Begin
P1:=StrNew('ABC"); P2:=StrNew('KLM";
StrCopyP3,P1);

Editl. Text=P2;

End;

0 Yt Mmoefise j dedes oL &) ded dzts Fdite dgory j oizd § s m
G52 fjtoj B dedzs?, CtltsteOW Ctetej Slsdegs BI W
0 otls o 0OwdOdads jjMj Cts@stdsO H kil de dgjOB Sls O j k

Var P1,P2,P3:PChar,
{ntcOc ) dzls
Begin
P1:='ABC;
StrCopyP2,P1);
P3:=AnsiStrLower(P2);
Editl.Text:=P3;
End;



RdztstedsOydsdedsr | bjirndesdzsedd 92l fTtcOo dzj

Al dzC Bgoopys B d oz j 191 o) Isfipks®iS I dz8nsiSirower j -
tjosHdls L d&Oyjddj Otedsdgizdzls @ MG dePx dzjs®Y Ists j
L it ftddj©cO Hoj §smdjHddj Miestd,

Var P1,P2,P3:PChar;

{AntcOc g} dzls

Begin
P1.='ABC"
StrCopy(P2,P1);
{P3:=AnsiStrLower(P2);
Editl. Text=P3;}

End;

SOC OS] MmBYJHBsesE , Colstster J o] CtcOf
hjdg feddzjtej, Ijfjte! t©OBSISOI! ISCOLT 908 s
ftojHh jMlsakzs hd2 1 Isdd3 MistetsC Od3, O WtkOc d3j dzls
L Odzts ! B, eottBh]j ddyjets LOadmjls! daj B

r dzw  Clsdgted CtcOB SIs™ oMmMjnrn Wk yd?2, dzj sBR
Hiczedd3 BBicOL t5d3.

r dzw Qo ddz! dets?2 ddzedydOdzdL Oydd Mmlstess dits
StrNewd StrAlloc.

A Iz dz€ ptfNewP:PChan:PChare " H j dzv jIs f Od3wis: d St d
dzlzt MistetsC zd ) th tedf d3j tbeg O dzd W :

Var P1:PChar, S1:String

{n tc ©OG di§} dzls

Begin
P1:=StrNew'ABC);
S1:='ABC';P1.=StrNew(PChar(S1));
P1:=StrNew(PChar(Editl.Text));

End;

{OLdBjtc OB, o' Hjdvjd 2 feH festhk

otsdzse ) fdz¢ iy 1 dpvdels. BEQ@ESGE) W] WG j dzdis! M0
StrBufSizd?:PChar): Integer.
t OL BghwMmilstesC d dhsy des tsftcjHj dzdls! M §f shi3sh
StrLer(P:PChan:Intege).A 2 dz¢ ydvwv sfftejHjdvjls CStsdzdyd m
nBIlsWw Hd&zddkz Mttt d Kty dts § sHhkizydgédth d m (&
[MotsBBHI! § ORWIs! 35y MWBiIsphpéPfPChigish + v W Iz d

{ OmMMdsslstedds Mdzj vz h 2 % tcOC d3j dals

Var P1;PChar,

{n tc OG d3]}dzls

Begin
P1:=StrNew('123456");,
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EditlText:=P1;
StrDisposéPl);
End,;

] tjLbkd kO] o' fsdzdzj dedw f P ts? fls @R
MlstesSd 6 BO2). | tw©jLbd! kOIS o' § sdEddj dzg W
I ®jLizd O] o' fsddjddY kttjlk! j2 mMstssd
Ctstotsj € Is dats .

0 lsjfjt! wOfMMEskiedd Hkes2 WO dj dzs:

Var P1;PChar,

{n tc OG diz}dzls

Begin
P1:=StrNew'123456");
Editl. Text:=P1;

P1:="12"

Edi2Text:=P1;

StrDispose(P1);

End;

l twjLizd IsOIsj o' f sdzdzj dedW HOdzdzscts Wt OG f
tOL Bty BMY, o UJjd3 Iskzls Hj BteDispopéPlizd ts dzgzfa p ™
Hyls tOBBIRI®IS'a.j HIJ SMW L dzORJdiRizdg "™ d LB AIBHY 11 daC
oxgd dfmdd fsfrlsolk! v sftejHjddls! Hddd"
d 2). t Mdzd B" & dzi S r sOdzdm! tsMo BB ISHI
LHJfr]JIsBulsIZ;II) s @G . HJ dBE:="E"; Ifiyistictdsckdgd © IsOC k¥ Mmiste
fstclsddzdé BEWjtt ORI, Jets Isjfjter ftesmls
Bwilsd or etsHdIlsmw h de ¢ 0.

Il TotsH dOftcOh doOjlsmw MO MtsB 2. l1tedMme
ssdz €5, dMf s@&rNelzw WEddS yds

fr]l]’isdzJI StNevRllgj ' sBr SHd B o Isjna MazEyOwa-, ¢
COC CBdMmlsOdzls, d dr HdA&zddr d&jdwlils: v dzj B

{ Offinsslstedds jhj t©HJd SfGepyBiPEPCHa):PEHadzS y d
AdzC ydvw €y PR fisls BtEGcls kO dz00 dzd o OALls kS OL O

Var P1P2,P3PChar;

{An tc ©Oc d33} dzls

Begin
P1:=StrNew('123456");
P2:=StrNew('AB");
P3:=StrNew(");
P3:=StrCopy(P1,P2)

End;
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r s or f sB8EHtdzgpyPLP2) f O3V Is ! tcOMYf tod HJ dzj dzO fr
L s@igOB dzd yo 1) :
v OB &zdu@Mfl e 4 § fizpdpefls d jhdi] Ve T CYRIEEZH '

1 Od3W| 1 dzd dy dzOy
P1 7 6 123456
P2 3 2 AB
P3 1 0

1 sfpdzy o' PEHSJofPMP2)Y OdZW Is twOMY toj H j dzj dzO
cOLB@GB dzd yo 2) :
v OB dzdy®OmMRtej Hj dzj dzdy T ORBYISd ftsMmdzy o' f sdz

1 Od3W| 1 dzd dy dzOy
Pl 7 2 AB
P2 3 2 AB
P3 7 2 AB

sOC odHdts dL §tod 3jPREPlcPledg] € Y Gtz I dzd ok
dzj dL d3j ded dzfpw . w dzj His9 Ols j dz' datStrCop, te dtc Od. fighf]j ticdz:
BWIsd, o jHjdedzgr 2 ftsH dMmeatHde j MbstesC d, d
tcOBts&E®c| Clsdets, SOC COC Hdzddzr Mbtetst Mstsls

O bjfjt! BEHJjdB PCHPYRSSICEYP2RIEtcsC Iz

rs o fsdzdzgj dzdv Ctsd3OdzHT wWOMYtej HJ dzj dad §

zdyd 1. 1 sMmdzy o fsdzdej dedv CtsgPdsste® N Gl
sOB dzdyd 3.
v OB dzdy®OMBtej HJ dzj dzdj T OBBWISd ftsmdzy orf f sdz
1 O 1 dzC
3w Is ! [ dzdu d dzd |
Pl 7 6 12345
P2 3 6 12345
P3 3 6 12345
SOC odHdts dL IsOBdzdy' w©WOLAJt fOdBWIsd Isy
lted or f sdzdgj dzcpdn W BEAHPJsdzldc@® B sIs Ols* HOY j 1 toc
dzedwv MistetsC o Editts dffhtscfim) Sdfls G- H Odzdztsdz Mdzz yoOj M
sdd f tcsc tcOdfRiphitf sfOCls EjdLMmw Mo tsBtSHJIS! dzd o
f Odgw Is+ .
Il A3 MazzyoOy ddzdydOoOdzdL HelBe Oty! sHls @S 6 d3
A 2 dz€ GtgANodB:Integen:PChare " H j dzv jIs f Od3W Is! f§ sH Mlis
ZCOLOIsj dzz2 dz20O B Mssfsdzsyjdd) §Jjttosects Mdd
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Rdztste 30y d tsdadz’ |

dmf sdz L s9 Odzed W :

kjrndsdscdd o2lzilicOo dzj

ltedd3d tof

Var P1:PChar,SL:String

{n tc OG d34} dzls
Begin

P1:=StrAlloc(20)
S1:='ABC'; P1:=StrAloc(Lenhti{S1)}1);
End;

[ O n 36 ldctEdif o :

Var P1,P2,P3;PChar,
{A tc O G d35}dzls
Begin
P1:=StrAlloc(10); P2:=StrAlloc(10); P3:=StrAlloc(10);
P1:='AB'; P2:='DCE'; P3:='123456";
End

HtcOL EZ dzj sBrtsSHd B tslsdzjIsdlIs’ ,

Ybsts, Ehvind
CtsdeC tojlsder J L dzgOyg dedw ,

Cslstster jEditdiEY d®lss r ds_

dzgj dz L w. [r Mdzsoa O &kOttkzh Oj &3 tOMftej Hj dz dzd §
12. R frIsCO o' fSeRixmfdnt j ez zy st dB C L2
SOC YJ btsecHO { tcdiyna =gy jHdddfitc j B tedztc OL  dz
W Iz dzC gtCopy
 OmMmisisted 3 §ted d3j te:
Var P1,P2,P3;PChar,
{A tc O G dif} dzls
Begin
P1:=StrAlloc(10); R2:=StrAlloc(10); P3:=StrAlloc(10);
StrCopy(P1,PChar('‘AB"));
StrCopy(P2,PChar('DCE"));
StrCopyP3,PChar('12345"));
End
it OMmMftej H]dzjdzed] T OB@BWISd ftcdo jHJdzs o IsOB &
v OB dzdu@®MPAL Hjdzjdzd §O@YIsd §sMmdzy o' §sdz
1 Od3W| 1 dzd d) dzOy
P1 10 2 AB
P2 10 3 CDE
P3 10 5 12345

11



RdztstedsOydsdedsr | bjirndesdzsedd 92l fTtcOo dzj

RL IsOBddyr odHdets, ylsts Blso jHj ddzOW { Od3
O2bodhd s s HAzdd Misestd. 1ttd OC2 d
JIsmw ftotsBdzj 30, HtdojHjddzOW ots WicOG d3j dzls

l d3d Mists WSn@epyyd dH Odzdzs s Mz yOj bEZHtsBd2i 4 d
StPCopy { d20 Blsdzd yoj smw Isj &3, i E&deizy " 2

USEHO WttOed3jdzls 16 dsydets L O dMmMOIls: COC:

Var P1,P2,P3;PChar,
{n tc OG dij} dzls
Begin
P1:=StrAlloc(10); P2:=StrAlloc(10); P3:=StrAlloc(10);
StrPCopy(P1,'AB"); StrPCopy(P2,'DCE'"); StrPCopy(P3,'123456");

sOCOVY LOfdMm: jMmisjMmlse jdedets Cstetsyy .

(hj, dO Ykt djteBrtsHdBs tBtOIsdIls! o dzd 3G
toj d3j dzdzts?2 ) o sfslociy sz dSyddlsts sz 08
BB dzd s+ ) f sdsh @ sStrAllds tp 220N j dzff & dz® ¢ iz ts dzts o
sd3 Isj oW e Isfgw . PChaBdgjytjtc fdtyH dpBettésEitizC ¢ ¥ e OW
v jls EftcOodwils! H&zdwyRd Itd ¢t Mtess Is
[BS2Isd {1 sk ftwtsBdz 3z sy dzts, MR tcOdzdo L
toj d3j dzdets2, S OSC fSCOLOds o MdjHEshjdk %Witod

Var P1.Char;S:String;
{n tc OG dig} dzls
Begin
P1:=StrAlloc(3);
StrPCopy(P1,'ABY;
S:=P1;
P1:=StrAlloc(30);
StrPCopy(P1,S);
End;

Il tjLikzd s0OIsj Pdpefjtdgfdid Siij'tcsCdgfs o " H § dzj dz
BkH]jls Mmoo dzvis! kx4 dag 3, O 30 BO22Is.

RIsOC, MmMikh jMmselzjls Ho OPMartntsigE ® d bl § dzO dztf
W Iz dz¢ gteNgwd StrAlloc 1 tcd Qo ddz dzs?2 ddzd yqd oOdzd L On
wdd, oj Mm! Btsdz: h 52 MY d MRChar iy Iztalsl Cy@fddd Hiel®d B &dd
toj Clsdets. 15, €O¢C d ojLH]j, MmMEhjMmseolzrls HtsM
Y d StrCat

Aste d3OIls W Erd@A(RL #2{PCharn:PChar.

1 OL dz2Oyjdzd jsB zgzeR tjdef dzad j] MlstesC .

 OMMdBslsted i3 §tod d3j t6:

12



RdztstedsOydsdedsr | bjirndesdzsedd 92l fTtcOo dzj

Var P1,P2,P3;PChar,

{An tc ©Oc d39}dzls

Begin

P1:=StrAlloc(20); P2:=StrAlloc(20); P3:=StrAlloc(20);

StrPCopy(P1,'AB"); StrPCopy(P2,'DCE");
P3:=StrCat(P1,P2,
StrDispose(P1); StrDispose(P2);

End

tomfwiHddjddd fogvisd, §shd) o' 5ddy dd
v OB &zdy®MBtej Hjdzj dzd j T OBYISd fshdzj o' ff tsd

] Od3w Iy dzd dz( dzO y |
P1 20 2 AB
P2 20 3 CDE
P3 20 5 ABCDE

ltesH] BBtesMhMis, dts tshdBSO cjdzjtedolzj Ismw
BwiIs! , H BDispos3; ¢ d

( Mdzd + s8ets day HJ &zOIs! | sts ofMmj ©OBBISOJ
sty j BJL thdBtC. & Httkzets?2 Mtdy , 1 Isk
HEzteMrCa(P1P2);t j L dzt sOIs { tsd3j BIsHf Ists fifjey s o ts NfrHls) tafC L
Hdzw Mstes¢ Betdr ftetdLB2HjI Cttte] C Isdzts.

"y BHddz fteddzjte, Clstster 2 € OL "PEi@g Is,
MstesC OdRd diIsy dets dMf sdz! L s9 Ols! HdzvW tcOBSIST

Var P1,P2,P3:PChar; S1Z%Array[0..20] Of Char;
{n tc O G dB)} dzls
Begin
P1:=StrNew(§ tc O f);dzts
P2:=StrNew( J dzj)dz" 2
P3:=StrNew(n d dad 2
StrCopy(S1, P1);
StrCopy(S2, P1);
StrDispose(P1);
StrCat(S1, P2);Editl3.Text:=S1¢{tc O detsizj} dz" 2
StrCat(S2, P3);Editl4.Text:=S2¢ tc O fifdetsld 2
StrDispose(P2);StrDispose(P3);
End;

REOC, & tOmMmdsslstej dzd tsfdetse dzf BChaffipls te s+ d

Cokd d SOC d5 dLBjyOl!. RAEj“ o Okhj Od
By dzs  B3q dzd BOdz' dz &5 L Olstc Ol Odsd Ciffsf igasls 1, 1o ts i
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RdztstedsOydsdedsr | bjirndesdzsedd 92l fTtcOo dzj

desfisd ¢OMmoshdjmy fsdmMEO d L Odj daf isg £ Mis

fsdzdzd Isj dz! dg" | Mo jHjdd™ {5 o FdaednEn diglsH Qs

udfadzy, dL MmdzjHke"jets Mfdmso:
fhttp://atree.click/delphispr/AnsilndexStr.php
fhttp://cppstdio.com/post/437/
fhttp://cubook.supernew.org/mantetypes/197ansistring
fhttp://helpiks.org/741553.html
fhttp://platonovandrei.narod.ru/Delphi/FuncAPl/index.htm
fihttp://platonovandrei.narod.ru/Delphi/NullTermStrFunct.htm
fihttp://platonovandrei.narod.ridelphi/StrRoutines.htm
fhttp://www.delphibasics.ru/navStrUtils.php
fhttp://lwww.delphibasics.ru/navSystem.php
fhttp://lwww.delphibasics.ru/navSysUtils.php
fhttp://Iwww.delphimanual.ru/workwith-strings.php
fhttp://www.interface.ru/home.asp?artld=3835
fhttp://Iwww.programmersforum.ru/showthread.php?t=180282
fihttps://learnc.info/c/mastering_strings.html#atoi
fihttps://studfiles.net/preview/5772717/

1 0 shmdese ] MHJj dzOdzgdese s OdzOdzdL O tOL tcOB s
ofmd dd&zdehdimw WkEdSydd Hdzv tOBBIST M Mists

sl i dMmMEsaddy & dhmssyddCtse d dzdlsj tcOlskt

1. 4. 1 tsB tckepimAizdRj.B dz' 2T Bicm. 1 dB] 35 2 .06 .

2. utsdzS sMisd tcOB SiIsr [{ fipp ¢ IsfigplstdadAl |@ dsd BRLM Iz tc
http://www.delphikingdom.com/asp/viewitem.asp?catalogid=1206¢04 Ols © B 60O
dzdw: 15.01.2021)

3. ] OtcdzOdztbo © & Ols © dzfy CRdW tste i yte[Gsodeidztss h Ow iy
WddzdoOodzO oL O COC dzj Blsi j dgdzj d3r 2 {1 dzj o3 dzls T
Bj dzls Odz! dzr j difigpdj7H =301 @ db454.7
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IolrfrRVO (. @S LIHHO®ML ¢., Yrwuwr ] |
Rewf[ 7 florrRr J[RAJUROIRC 100 Ofrovt [
LtrlrtruoryYy st @fa fuw HSIIIHZ-’E??C[OZIJ[M)YR d

tos1dst
ur s .020,4 JOp.831L, [t 1 ®RI350

RMMdzj H tso Qagddv] doLddgfjwdzj Study of theinfluenceof genetic al-
B stetso yg e Odze 5 gorithm parameters changing on th
tctsis' taj@Hj@zddy ts tc  solution rate of knapsack problem

[ . ¢ Oo d dzd dz® ,0 tcwlzO@ts © ¢ E.A. Vavilina, S.A. Varlamova, V.
l'y ] mdzs e V. Chesnov

1 JjtediM S d2 dzOyd tsd Perm National Research Polytechn
Mmmadz J Hiso Ofs gzdzs N dzd University, Berezniki branch
dedo j tfdlisjls, 1 jtjlL

] MlsOls! | ftc] HMIsC The article is about a knapsac
LOHOYd B te €L OS] d problem and a genetic algorithm. T
tod Is 30. [ dMOdzts 9 dzc influence of such parameters of the ¢
dzd stets o GJ dzl Isd yd Mm& s netic algorithm as the number of cal
Csdidpsots o' Lsoatso Y to the objective function, types of s
sdf seo My dzg Sydd, mE 1 lection, crossing, mutations and ge
Wistcdzdtetso Odzd W f € tsdz eration of generations ahe genetic

q
7

Okze stedIsdzO dzO + W W J ¢ algorithm on the efficiency of finding
tcjhjdzedvw L OHOyYd s tc solution to the knapsack problem
LwWwjSlsde detsimisd w o dzw¥ described. The measure of efficiency
dlsj teOyd?2, L Olste ©yJ ¢ the number of iterations is taken 1
dzO d dzlz tgh J g .=Had W find the best solution
s dz¢ yJfigdzge OH OYO s Keywords: knapsack problem

GJdzj Isdyg MSd?2 O dze t genetic algorithm, optimization
¢ Isddifd Oy

I'ea j njdadd

1 OHOYO @ittt LOEPYO B Issdz, CO0¢ bkdztsy dls!
h CeCitsyj dzdesmisd M kEmMdzse dj d3 ts6 tc Odzd yJ dadzts il
LOHOYd disy JIs 1o@dedhEOlef* tfHss deastsigz H dzv EME BSte
dzdv dmftsd LiEzs sy &jlstsHr ilsdddL Oydd, dzO

lddzi sdy M dDODOERGHESEIs G thdse | Ctlststetset
dzs ydtsdeder | Hftesyjfmmr . 1 sdMms tjh jddvw Odze st
df tctso Odzd W { dzj o3 dzlstseo . [ dzs ftesdmeatsHdIs 9o Ist
d wtstcd3c[tct580dzq’4 o sets fsCtsdzj dedw. 11 §f tsdzd
Mmisd ¢ dzlz FHtsSo dzj S sted s dz' tets? HEBRG H dg Isdste Od
dzO l]’th’d34tG Cdzdyj Msotsdz yd¢< dztsoe .

l tOHBCcecjdjIsdu MEisets OdzestedIlsdBO dMmif sdz' L
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RdztstedsOydsdedsr | bjirndesdzsedd 92l fTtcOo dzj

Nejidnddzs dL {1 dzj di3gj delstse mtetsdBsMsdzr (BT Y
L dzO 4 ded § ) ;

) ntesBsMcd3@ o (( €t B j detseo, HdBS L oL dB3ts
dm¢ O;

)Y s zddvdg@prtste s § 2 ;

4y sCodjdzd) J ftesdLejHjddsd | MOB Bd §edm
Ml sB¢ d;

| dzdwdzdj o0 OBk cjdzgj sdyuj MStsets Odz st

deso dzr 3  Otc OBy Istc OB WwWodwe Isfpw: Ctsdzd yJ mlse

fd di Cydd, Idf mMCted " dooyadad v ,Is doffj teitsytdsdgstdpdse’ ©

(tGOL.tGr.SI fcCsdzj dzad 2 ) .

g4jdzj SgdBtstc n totsditstsdz, Hdzw EyOmlsdw o Mmt
gjdzj Sydw BwfftejHjdwvjls 6jd Ctlster 2 M dzOJE
COdz. [ dzO Y BHEOL HJj dzv j st iz dizDls tstizdslfis is, dzf ts dz@ d
Gsolz¥ ltod ftosftsteydtsdzOdz dzsds tslsetstej tMmss
tcOL 3j o ftosf steydtsdzOdzj dz L dzOyj deds yj dzj o 52
ctsolze MmMjdzj Sydys dBsydes s dMOIs! COC MmMbtelsd
vsztodzd o dzOM Mg @o detejils dL MiBvw tOLBdjded] tMts
zzyh j2 thtsed © COYHB2 §tHetlkzifj.

dCtoj h JdoPdad yif i) C slttetdy Wstedddolzj sy M
Hdlsjdzj 2. 1 Jjdzr twtsHdlsjdzj?2 twOLBdoO O8 Ismw dzO
dzsor | sShwmBdjkEBtcj N JdoOdzdw. 1tced tSHddIstsYJ Y
Hy dzdlsfqw dz0 2 yOfmilsd o BHdds2 IksySd, L O] d

sz ftesdMotsHdl SB&Rjd ¢jdsse, Sttt j doOF
CORd. 1tod O des3] todes 3 BfigffoOdes dz’ £ I3 figlr© ydjdEd P
Widzdj ¢jdzO tcOQodes daz s, bkt dhmisd LEkjlshw
[EsOoygdkt fad slsstesd Mz y02de & Bt
otz desj ydmbzs ¢ jdzse b wsMssd. Ajd &kzlsor
s telglz d3ts @ . Il HOdzdzts?2 tcOBtSls] dMmftsdz L s9 Odzd iy
fldzOBOOWO 4 2, -O)tc] B Bzv G376z dzOW

Clsd fOOd3j Ister odzdwels dz0 tWOL dzd ydzr § Oy
9 HP9 Gl qr :
ZjHiso Odzdj (cfHREOdpEE®: § §4 MtzO M &
O d "OowOClkjtedLishdj Mfsmse dshls! Oc
590 ;
Sdz L5 Odzdj 202 Hj dzdlzti Ot BagF stse™ I d & dzdp
yhjdedj tejLlzdz sOtses &BjyHEZ § € tsdzj dad?
&j BLOK' ot oddBOHAj ! EOtcBEKY EE"
CjLbd SOkktsa, LOMistejoOded® o s
otsfmisdo M j2, . j. Odetstdlsd
f sftsB dzj dedetsilsd, Hdzw tejh jdadw L L
fl cdtse Odz dF &5 S OOC dzdL B g, B sd
| to
o3

=
N—r

>
Nogoo

11

O oo N—
ST

JjLOGtkzYOjlsmMwo, ftHBd OV {d
sz, yYlsts 6JjdzgjIsdyd MSd?2 OdzctstedIsds

© Q=g 0N
q—'lﬁ@&
&

S8
0!
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TOo dztsj ftod dZOMEREQ &P PO iPls oo dd W dzd

JIdmoOdzdy oLOddsmMmewLd dBBjyYHE §OteOd3j Istc ©Odzd
1) ocaabaenne pexoMOHHHPOBAHHA NPH CKPEHIHBAHHH 1)  ycwaenne pexoMOMHHPOBAHHA NPH CKPEUIHBAHIH
:.\ CHHAECHHC MC{\(WHH\(IH \I_\’I almn :D _\W.‘ THHCHHC HCP\WHM‘CIH \l_\L!IIlIII
3)  yMeHblICHHE Pa3phLiBa MOKOICHHI 3)  yBeAWHCHHE PapeIBa NOKOJCHNH
”CC.’iC 10BaAHNC ll;lil.]cllilhl\ PC[IICHHH “\.‘C.ICJOB;}HHC IIP(‘CIPJHCIB‘J noucka

‘—f ’-\o—.
J o v
OTCYTCTRHE NOHCKA CayyanHei NOHCK

OnruManbEBN IHANa30H IHANCHHN
apaMcTpos

tdipdzd S J dzdwdedj OO stetso dzO

Ajdzt 8 tOBTSSIST wodw jlsimw tsftejHjdidd {0

slsgtc dzZOd dzz yh ddz sBtcOL BB adzdwesls dz0 EZMC ic

0¢d.

RMrtSHAz" | HOdzdz J

RIMMdzj Hso Odzdj GtetsdL o tsH d dzis ! M dmf sdz' L
COBd, JtojHMlsOodzj dgdzr d&3d o IsOB dzdyd 1.
sO0BdZdYyo 1. mOwOCIjtedMmisdCd tr CLOCO

ltejHdB] Is A J dzdzts s+ ( Il dm)dH

1 184 2
2 185 6
3 196 8
4 252 7
5 408 11
6 508 15
7 599 22
8 603 30

[ eteOdzd yd ded J 5000 200

LOCO

[ 2" HOdsets?2 ©OBGIT dhMysd Lso Oddm! Mmdzj
sdujMSsets OdeskdlskoO:
Hudmdzs orf ydfdzj ded 2-1009;cdzj o 52 Wk deC ydd
df MmJ dijbsydeficydsdOdz dov M dzj CyqW;
Aisdyf M tej-sdaaBdrEY] ydsd MCtej " do Oded § ;
sdf &BzHeEzdgdv ;
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Bsdf Wstddtess Odzd W -lsasdrs@E s ff 651§ tsdbs dizd W
dtcQodzj dzdj tjLEZdz sOsse dMmMmdzj Hise Odzdw™ { to
tse dlsjttoyd?2, &0 ¢ tosehtafn tdfjeddody Qs  (daCifs
BOSC Mg BOdz! dzOW MilstsddstsMmlis! ) . v jd3 d&3j dz " j dasag
ltcddzj dzj dedj OdzestedlsdZO € L OHOY] Gted dzOn
Njdedj dOdetd hjets jLbzd KOO dO 81 dlkjt
RL®BJ dzj dzdj § OteOd3j stcO yd BaztsW &tz o o dzj dzd 2
RLA3j dgjdedj H OtOdBjIste® kZd3jde hjdedjds HEs 10
C jLbkzd OO f tcjzudRls 0o dzj dzdz' &3 dz®@ ted

MAX VALUE

ITER

tdipdz®C t JLEkdz sOIs dL d3j dgj dedv ydmdzO or

RMatsHY dL cttOWdSO dzOB dz¢ H Odzs ! Mm@ag 2 dzc
fted Ed3j dz' " Jdzdd f OtcOd3j Istc O, sO¢] fted Jjets
WiSClkdoedesiflsd Hts 185.

10 BmMdese ] HOdMzdz" = cCctcOWdEBBo sy dzs MH J dzC
dzjIs d oBL B dts -z s BPd' &OF sjdzOyj dzd §
JMvw o g Ofs®BL 100 Hts 10000 fHtod Ctslststesdz B
wdSlsdo dzsmls HdzW HOdzdzts?2 L OHOyd.

[ dzw HOdz' dzgj 2h dr frlstse dMfsde L s Oezts M
1000.

RL 3 dzj dadj §O®LOG) SO sqy fj dzjCydd |

tdJLikd OIsT gL d3gd dzj dzgd v { Otc Ojdslp'ls tedROdASEejdf Iy M) 4
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[Napa P "Tun cenexkuum
w—— s TyDHUPHAR e ® PaHrosan == [PONOPUMOHANGLHAR (MCX0QHEA)
I
________ J
0 20 40 60 80 100 120 140 160 180 200
ITER
{ dkzdsS 3. f(jLkd Ok Hd kdft
RMArHY dL cwO¥WdSC O dzOBdz¥ HOdzsy! Mdad y 4 dzd
fjdiSydd, ©OCYj] bk bbktddtedts? MjdjSydd gt
HS 134.
10 tshdtso Odzdd {1 Isdr tjH@dzlsOOEE s @WzW d H B
dzj Sydw wedzwrlsmw dgjdaiJ L WWJCIldods B3 UJ B
LEzj 30v dL dz2OyOdz! dzts.

RLAjdzj dedj § OtcOd3jste® Isdf mMGtejh do Odedw
tdLEzdz SO BHdSBYJ ydsets, Hobkalstsyd ydatse
MilsOo dzj dzl. d&z0 tcd

[MapameTtp "Tun ckpewnsaHmng”

- - F‘»_mn'.-!.wpm.:u - OOMOTONeYHOe (woXoaMoe ) oo [IRyTONEYUNOR

annn
SO

!

2500

w
<
-~
>
<
= 000

00

20 40 &0 80 100 120 140 160 180 200
ITER

{dipdz®g jL bd SO Hdv Isdftse MSjh
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RMaBHY dL ctecOWJECO dzOB dz¥ HOdzsM* Mdad ) 4 dac
MCtcjhdoOdzedw HBs 134. v tOQodesdyj todesets MC to
WiSClkdodesMisd HB 66. RL L Issets dsy dzgs MHJ
B tojdzsmCtcj P doOdeadj YtsHAatsHdIl Btsdzr hj, yYjd i

RLBjdej ded] § OteOd3j IstceO® Isdif dRkzlsOydd

] HOdds?2 ©O0BGl] (Myfsd Lo O0ddm MmdjHbks
BOW . 042, -BiclR & -0 §okd SOl dL & daj ded W
BzlsOyd?2 Htoj dipkz®yg dzj dz dz0 o

MAX VALUE

40 80 a0 100 120 140 160 180 200

Yem
TER

idipdz5C (jLbkd 5Ol H&Y kdftss &k

RMatsHY dJL ctOWdEO dzOB dz6t HOzsM! ko j dzd Yy
37. 12w fteso jteCd oL @iy desfmisd Edzzyh j dz
Oydw fMmtejHdzj 2 dBlsOYydd d tcOo dztsfifffs tc dzfg dzth L
7 HBS 47. uv0OCy,j dzOB A&zt HOZsM! ko j dzd yj dzd
T dzv ftese jteCd oL i3y desisd EZdzz yh j ded W
Oydw Mmddz dets?2 BzlsOydd d tOo detsdzj tedetsets
8 HtS 675.

IO IO
o0 oF
ugowg

RLRAzj dzadj f OtcORj Istc® Isdf Wstodidtose Odadw dz

[ dzv oL BBy dese s bkdzzyh jdzdw o desotsdz ff ¢
ksdz' Cts5 fssiflsets, dts HBSBOa dvils!: Cfds &k

lted HGSBOodzjdedd € flsts®S OB Stfdd dzizyhj
dzj Blsdzdsy @iz dts IsOIsO fy dimeatsHdz &3 f Ot O3] Is't
cOyd?2.

rdzv fteseo jteCd oL By desisd Edzzyh j dedw BT
B stcOdzsd MStej hdoOdedw d dBzlOyYydd, tjLbkzd SO
zOIs+ 9" 9atsH, Ylsts H Odzdz'ts st Bte B3 p lsiad W digd W ts TADL
Oz stcdIsdBO H&W HOdzdzts?2 L OHOVY(d.
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l tjLkzd O] dMmMmdzj Hise Oded W T BYf telfOH jHdEds'd G
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The author draws attention to th
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other. This leads to the fact that the &
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