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JTOCJIJI’KEHHSI TEXHOJIOI'Ti OBPAHHS IEPEBAHTAKEHUX METO/IIB JAVA
3 NIOJIMOP®HUMU APTYMEHTAMMU

Koaomoens I'.II.  JlociizkeHHsl TexHOJIOril OOpaHHsS INepeBaHTaKeHHMX MeToAiB Java 3 mosaimopHuME
apryMeHTaMH. BHKOHaHO IOCIi/KEHHs peaiizoBanoi y Java TexHosorili moiiMopdisMy — oOpaHHS Ha eTami KOMITUISALIT
MEpEeBaHTAXXEHOT0 METOY y pasi mepeaadi HoMy sSIK apryMEHTIiB NOJIMOP(GHHUX 00'€KTiB, THII AKUX CTAa€ BiIOMHUM TUIBKH Ha eTari
BUKOHaHHs Iporpamu. [IpogeMoHCTpoBaHa Ha MPHKIAAI MOXJIMBICT OOpaHHS KOMIIUIATOPOM Ta CHCTEMOIO BUKOHAHHA Java
Hemepea0auyBaHOTO po3pOOHUKOM METo[a Ta 3alpONOHOBAaHE PIIIEHHS A ACTEPMiHOBAHOTO OOpaHHS IUIAXOM HPUBEICHHS
TUIy apryMeHTy 0 HeoOximHoro (milficHoro) Ttumy. HaBommThes pillleHHS, IO JO3BOJISIE 3aBASKH BHKOPHCTAaHHIO Pa3oM
CTaTHYHOTO OOpaHHS INEPEeBaHTAKEHOTO METOAY Ta IUHAMIYHOTO OOpaHHS IIEPEeBH3HAYCHOTO METOJy 3MEHIIMTH KUIBKICTh
NepeBaHTAKCHUX METO/IB, sIKi MalOTh OJHAKOBY peaitizamito. Haroiomyerscs Ha MOKINBOMY 3HI)KEHHI SIKOCTI KOJY 33 PaXxyHOK
BEJIMKOT KUJIBKOCTI pO3ray)KeHb TP BUKOPHUCTAaHHI IIPOIIOHOBAHOTO MiJXOMY Y pa3i BEMKOT KIJIBKOCTI TepeBaHTAKEHUX METOIB
3 Pi3HUMU peanizaisMu. SIK pilieHHs I IbOT0 BUIIKY IPOIIOHYETHCS BUKOPHUCTAHHS 3ac00iB peduiekcii Java 11 BU3HaYeHHS
JIMCHOTO THIy apryMeHTy Ta BHKIMKY HEOOXiJHOTO MEepeBaHTa)KCHOro MeToia. [l HaBeIeHOro MpHUKIaLy AOCTiIKeHA
3aJIeKHICTh Yacy BHKOHAHHS MPOTPAaMH Bi KiJIBKOCTI BHUKJIHKIB IEPEBAHTAXEHUX METONIB JJIS pilIeHHS 0e3 BUKOPHCTaHHS
pediexcii Ta 3 1i BUKOPHCTaHHAM.

KurouoBi cjioBa: mepeBaHTaXEHUH METOA, apryMEHT MeToja, MmoimiMopdHuil 00'eKT, 0OpaHHS IEepPEeBaHTAKECHOTO
METO[y, HepeBU3HAYCHHUI METOI, TOUKA Ha IUIONIHHI, TOYKA y IPOCTOPi, IPUBEACHHS TUILY, PeICKCUBHUI BUKIMK METOY.

Kolomoiets H. A study on the resolution of overloaded Java methods with polymorphic arguments. The study of
the technology of polymorphism implemented in Java was carried out - the resolution of an overloaded method at the compile-time
in the case of passing polymorphic objects as arguments to it, the type of which becomes known only at run-time. The possibility
of the compiler and the Java runtime execution choosing a method not foreseen by the developer is demonstrated on an example,
and a solution is proposed for correcting the resolution by type casting of the argument to the required (actual) type. A solution is
given, which allows to reduce the number of overloaded methods with the same implementation thanks to the combined use of
static resolution of an overloaded method and dynamic selection of an overridden method. Emphasis is placed on the possible
decrease in code quality due to a large number of branches when using the proposed solution in the case of a large number of
overloaded methods with different implementations. As a solution for this case, it is proposed to use Java reflection tools to
determine the actual type of the argument and call the necessary overloaded method. For the given example, the dependence of the
program execution time on the number of overloaded methods invokes was investigated for the solution without the use of reflection
and with its use.

Keywords: overloaded method, method argument, polymorphic object, overloaded method resolution, overridden
method, point on plane, point in space, type casting, reflexive method call.

IloctanoBka mpo6Jiemu. [lepeBaHTa)XeHHS METOIIB € OJHIEI0 3 TEXHOJIOTiH MmomiMopdizmy i
JI03BOJISIE BAKOPHCTOBYBATH Pi3HI peaizaiii 0JHOWMEHHOTO METOLY JUIS Pi3HUX HAO0OPiB apryMEHTIB, 110
CIIpHsiE€ THYYKOCTI Ta 3po3yMijiocTi koxy [1]. BogHo4ac HasBHICTH NEKITIBKOX peaizalliii MEeToIy MOXKe
NPU3BECTH JI0 HEBU3HAYEHOCTI Ta BUKIMKY METOJy, KW Bakko mepemdbauntu [2]. Java Language
Specification y posmini 15.12.2 Compile-Time Step 2: Determine Method Signature BusHauae anroput 3
TphOX (ha3, 3a SKHUM BHKOHYETHCS OOpPaHHS METONYy 3 JCKIJIBKOX BapiaHTIB, IO MiAXOIATH IS 33JaHUX
aprymeHnris [3].

3ayBaskuMo, 10 0OpaHHs HAHOIIBII CIPUIHATOTO AJIsl apryMEHTIB METOAY BHKOHYETHCS IIE Ha
eTarti KOMIUIAIIT BUXiTHOrO KOy, TOMY y pa3i, SKIIO TaKi apryMEeHTH € TOJMiMOpGHUMH 00'€KTaMH, THUIT
SKUX BH3HAYAETHCS TUTHKH TPU BUKOHAHHI MPOTrpaMy, OOpaHHs MPaBHIHLHOTO METOIy MOXKE CTaTH
npobaemoro. Y 1iif poOdoTi MU 30cepeMMOCh caMe Ha JIOCHIKeHHI OOpaHHS NePEeBaHTAXKEHOT0 METOLLY Y
pa3i BUKOPHUCTAHHS OMIMOPGHUX 00'€KTIB SIK apTyMEHTIB.

AHaji3 ocraHHix myogaikaniid. [lepeBaHTakeHHS METOMIB — II€ TEXHOJIOTISA, sSKa JO3BOJISE
BU3HAYATH Y MexXax kiacy (abo iepapxii kiiaciB) JeKiibka METO/IB 3 OJHAKOBUM iM'IM ajie pi3HUM HabOpoM
napamerpiB. [Ipu npoMy mig pizHUM HAOOPOM MapaMeTpiB pO3yMIeTbCA iX pi3HA KUIBKICTH Ta/abo pi3Hi
TUNHU Ta/abo pi3Ha NOCHiI0BHICTH [2]. TIpH 1IbOMY THII, 110 MOBEPTAETHCS MEPEBAHTAKCHUM METOIOM JI0
yBaru He OepeTbesl, OCKUTBKY, SIKIIO TOBEPTAETHCA THII 3 iepapXii Kiacis, OLIBIIOI, aHDK YCIIagKyBaHHS BiJ
java.lang.Object (Oynemo Ha3MBaTH Taki TUOHM MOJIMOP(GHHUMH), y SKOCTI TaKOTO TUIY MOXYTh OyTu
3a3HaveHi pi3Hi NoMiMOpGHI THITH, a NIHCHUNA THIT 3'SICOBYETHCS TUIBKH MPH BUKOHAHHI Mporpamu (To0To
Ha erami Run-time). Ockinbku 0OpaHHS MEPEBaHTAKEHOTO METOIY BUKOHYETHCS II€ HA eTalli KOMITUISIIT
MporpaMu, irHOpyBaHHS LI€0 TEXHOJIOTIEI0 TUITY, [0 HOBEPTAETHCS METOJIOM, € 3PO3YMIJIMM.
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VY pas3i, sxmo Habip mapaMeTpiB epeBaHTAKCHUX METO/IIB SIBIISIE COOOTO aHi MPUMITUBHUX THIIIB,
a0o THmiB, /U SIKMX BIJACYTHS i€papxis KiaciB (3BICHO, OKpiM ycmaakyBaHHs Bin java.lang.Object),
HanpHUKIaz, String, TEXHOIOTIs IepeBaHTaKEHHA METOIIB MIPALFOE IepeadadeHo. Alle, IKIIO apaMeTpoM
(abo mapameTpammu) IepeBaHTAKEHUX METOIB € OIIMOPQHI 00'€KTH, 0OpaHHS MMEPEBAHTAKEHOTO METOIY
MoKe OyTH HeOUiKyBaHUM, OCKUIBKH AIHCHHUI TUII TAKOTO TapaMeTpy 3'ACOBYEThCS Mi3HilIe (Ha etami Run-
time), aHi BUKOHYETHCSI 0OpaHHS MIEPEBaHTAXKEHOTO METOTY (Ha eTarli KOMITUIALIT).

VY nuckycii wa caiiti Stack Overflow [4] sragyerscst s mpoGiema. ABTOp mIyKae crocio
NPaBUJIBHOTO BU3HAYEHHSI MOJIMOP(QHOTO THIY-apryMEHTY IEpPEeBH3HAYCHOTO METOAY IpPH BEJHKIii
KUTBKOCTI TaKMX METOIB. ABTOp MPONOHYE BUKOPUCTAHHS peduieKcii 3 JUHAMiYHUM BHU3HAYCHHIM Ta
MIPUBEIEHHSAM 10 HEOOXIJHOTO THIy apryMeHTa, aje He JIOCITae IMOCTaBIeHOI METH. Y OOTOBOpEeHHI
3a3HAYAETHCS, 1[0 BUKOPUCTAHHA pediIeKcii € XHOHUM MiIX0I0M, IKUI He pEeKOMEHIY€ETHCS PO3POOHUKAMU
Java, i mponoHy€eThCsI OOMEXHUTHUCH BUKOPUCTAHHSIM TIEPEBU3HAUYCHHS METO/IIB 3aMiCTh TIEPEBAHTAKEHHSL.
Ane, Ha Halll MOTJISA, IeH MiAXiJ HE 3aBX/IU BiJIIIOBIIa€ KOHTEKCTY 3ajadi, TOMY HOJAJIbII JOCIHKCHHS
OITMCAHOI MPOOIEMH 3aTHIIAIOTHCS AKTYAIEHIMH.

IMocTtanoBka 3aBaanHHs. Meroo wmi€i poboTH Oyno JOCHiIKEHHS TEXHOJOTil OoOpaHHS
MePEBaHTaKEHOTO METO/Y Y pasi, SIKIIO0 HOTo apryMEHTaMH € 00'€KTH MOJiMOPQHUX THITIB, Ta BU3HAYCHHS
IUIAXIB OOpaHHS OYiKyBaHOTO METOY.

Bukaax ocHoBHoro marepiamy. BinTtBoputn mpoGneMy oOpaHHS HEepeBaHTaXKEHOTO METOIY
MPOTIOHYETHCS TSl KIIACUYHOI 3a7ayui BUMIpPIOBaHHS BiZICTaHI MK TOYKaMHU Ha TUIOLIUHI Ta Y MPOCTOPI.
batpkiBChKHI KJIac Ma€ HACTYITHUN BUTTISA:

public class Point {

protected int x;
protected int vy;

/* Constructors */

/* Ca ates di b
public double distance (Point p) {
System.out.println ("Point.distance (Point)");
int dx = p.x - this.x;
int dy = p.y - this.y;
return Math.sgrt(dx * dx + dy * dy);

be't

tween two Poin

ance
aricc

e} n on X0Y plane */
public double distance (Point3D p)
System.out.println ("Point.distance (Point3D)");

int dx = p.x - this.x;

int dy = p.y - this.y;

return Math.sqrt(dx * dx + dy * dy);
}

/* toString () implementation */

Knac-cnagkoemelib Ma€ HaCTyHUN BUTTISL
public class Point3D extends Point {
private int z;

/* Constructors */

/* (Ca]c
CalLcC

CwoO

@Overrid
public double distance (Point3D p) {
System.out.println ("Point3D.distance (Point3D)");
int dx = p.x - this.x;
int dy p.y - this.y;

@ Komnomoens I'.IT.



84 Hayxosuii scypran "Komn romepro-inmeeposani mexHonozii: ocgima, Hayka, upooHuymeo"
Jlyyox, 2024. Bunycx Ne57

int dz = p.z - this.z;
return Math.sgrt(dx * dx + dy * dy + dz * dz);

and 2D Poin
@Override
public double distance (Point p) {
System.out.println ("Point3D.distance (Point)");
int dx = this.x / z - p.x;
int dy = this.y / z - p.y;
return Math.sgrt(dx * dx + dy * dy);
}

/* toString () implementation */

MoskHa T00aYUTH, IO KOXKEH KJIAC Ma€ TIepeBaHTAXKEHI METO/H, [0 BU3HAYAIOTH BiJICTAHb K MiXK
IBOMa O0'€KTaMH TIOTOYHOTO KJAcy, TaK i MK 00'€KTOM IMOTOYHOTO KJIACy Ta O0'€KTOM IHIIOTO Kiacy
iepapxii ycmagkyBaHHS. Y KOHTEKCTi 3ajadi y pa3i oOYMCICHHs BiJICTaHI MiX MOTOYHHUM O0'€KTOM —
TOYKOIO Ha IUTONIMHI Ta TOYKOKO Y MPOCTOPI, I TOYKH Y MPOCTOPI iTHOPY€EThCS TPETs KoopauHara (z),
110 BiAMOBigae mpoekii Toukn Ha iommAay X0Y. A y pa3i o0uucieHHs BiicTaHi MiX TOTOYHUM 00'€KTOM
— TOYKOIO Y TPOCTOpi Ta TOYKOI Ha IUIOIIMHI JUIS TOYKH Y TPOCTOPI 3HAXOAUTHCSA 11 MepCreKTHBHA
JIBOBHMIpHA MPOEKIIis, sIKa IMITye, sIK 00'€KTH CIPUIMAIOThCS Ha pisHUX rnOuHax [5]. Takoxk 3 MeTOIO
ineHTu(ikaimii BHKJIMKIB METOJMIB JO HUX JOJaHI BUBEJCHHS J0 KOHCOJI Yy BUINIAAI ITOTOUHMM—
Tun.distance (Tun—-apryMeHT).

Jlns MoaemoBaHHs podaeMu cTBopuMo y Run-time mMetosi main mMacuB 00'ekTiB 000X KIIaCiB y
MOCIIIIOBHOCTI, 1110 Tiepei0avae BUKIUKH YCiX BU3HAUCHUX METOJIB:

public class Main {
public static void main (String[] args) {

Point[] pointArr = {new Point (4, 5), new Point3D(1, 1, 1),
new Point3D(2, 5, 9), new Point(l, 1),
new Point (4, 5), new Point3D(1, 1, 1)};

for (int 1 = 0; 1 < pointArr.length; i++) {
System.out.println (pointArr[i]);
}

System.out.println ("FxFxrxrxxxxAKN) 5

for (int i=0; i<pointArr.length-1; i++) {
System.out.println ("Distance between " + pointArr[i]
+ " and " + pointArr[i+l] + " is: "
+ pointArr[i].distance (pointArr[i+1]));

Teprmii UK IEMOHCTPYE, IO OTOJIOIIEH] K Point-eleMeHTH MacwBy Ha ertami Run-time
MIPaBUJIHO PO3II3HAIOTHCS BIAMOBIAHO SIK 00'€KTH 0aThKIBCHKOI'0 a00 IOYiPHBOI'O KIIACiB:
Point{x=4, y=5}
Point3D{x=1, y=1, z=1}
Point3D{x=2, y=5, z=9}
Point{x=1, y=1}
Point{x=4, y=5}
Point3D{x=1, y=1, z=1}
AJe ipy BUKOHAHHI JAPYTOro MUKIY BUHUAKAE MpodiieMa (BUILICHO KUPHUM IIpHGTOM):

Point.distance(Point)
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Distance between Point{x=4, y=5} and Point3D{x=1, y=1, z=1} is: 5.0

Point3D.distance(Point)

Distance between Point3D{x=1, y=1, z=1} and Point3D{x=2, y=5, z=9} is: 4.123105625617661
Point3D.distance(Point)

Distance between Point3D{x=2, y=5, z=9} and Point{x=1, y=1} is: 1.4142135623730951
Point.distance(Point)

Distance between Point{x=1, y=1} and Point{x=4, y=5} is: 5.0

Point.distance(Point)

Distance between Point{x=4, y=5} and Point3D{x=1, y=1, z=1} is: 5.0

Bciroam, e y IKoCTi apryMeHTa MOBHHEH BUKOPHCTOBYBATHUCH 00'€KT TOYIPHBOTO Kiacy Point 3D,
BUKOPHCTOBYETHCS 00'€KT OaThKIBCHKOTO Kitacy Point. [lpu mpoMy y mepromy Ta OCTaHHROMY BHUTIAIKAX
BiJICTAaHb PO3PAaXOBYETHCA MPABIIIBHO BHACHINOK (haKTHYHOTO 30iraHHs peaiizailii MEeTOIiB pO3paxyHKy
BiJICTaHI MiX JIBOMa TOYKaMH Ha TUTOLIMHI Ta MK MPOEKIII€I0 TPUBUMIPHOT Touku Ha miomuHy X0Y Tta
JBOBHMIPDHOIO TOYKOIO. Binctane MiX JBOMa TPUBHUMIPHUMH TOYKaMH OOpaxoBaHa HEMPaBHIBLHO
(npaBuipHE 3HaYEHHS AopiBHIOE 9. 0). 3ayBa)XUMO, 110 BUBEJEHHS 0 KOHCOJI THITY 00'€KTIB y PSIAKY 3i
3HA4YCHHSM BiICTaHi BCIOAM € NPaBUIBHUM, OCKIJIBKM BOHO BU3HAYAETHCS HA €Talli BUKOHAHHS IPOTPaMH.
A mepeBaHTa)XeHI METOAU OOMPAIOTHCA HA €Talli KOMITUISMIT 1 yci eJIeMEHTH MacuBy Ha LIbOMY €Talli €
o0'ekTamu Kiacy Point.

Jus ommcaHoi 3amadi BUpIMIEHHS MPOOJIeMH MOXKe OyTH JAOCUTH MPOCTUM — HEOOXITHO MpHU
BUKOHAHHI MTPOTPaMH MEPEBIPUTH THUT KOXKHOTO €JIEMEHTA Ha BiJIOBIAHICTh JOYipHBOMY THITY 1 OTPHMATH
TIOCHUJIAHHSI HA TIPUBEACHUHN 10 IOTO TUITY 00'€KT, AKHI 1 IepeaaTn K apryMeHT (3aBIsKH JoJaHii y Java
14 MoXIMBOCTI BU3HAYCHHS aBTOMATUYHO MPUBEACHOI 3MIHHOI y onepaTopi instanceof, Takuii Kox €
CIIPOIICHUM, 3MiHH TIOKa3aHi )KUPHUM IIPUPTOM):

for (int i = 0; i < pointArr.length - 1; i++) {
if (pointArr[i + 1] instanceof Point3D nextPoint) {

System.out.println ("Distance between " + pointArr[i]
+ " and " + nextPoint
+ " =" + pointArr[i].distance (nextPoint)) ;
} else {
System.out.println ("Distance between " + pointArr[i]
+ " and " + pointArr[i + 1]
+ " =" + pointArr[i].distance (pointArr[i + 11));

}

Hapasi mporpama JeMOHCTpY€E NpaBUIbHHIA pe3ysbTaT (BIAMOBIAHI MICIS BHAUICHI >KUPHUM
mpudTom):

Point.distance(Point3D)

Distance between Point{x=4, y=5} and Point3D{x=1, y=1, z=1} =5.0
Point3D.distance(Point3D)

Distance between Point3D{x=1, y=1, z=1} and Point3D{x=2, y=5, z=9} =9.0
Point3D.distance(Point)

Distance between Point3D{x=2, y=5, z=9} and Point{x=1, y=1} = 1.4142135623730951
Point.distance(Point)

Distance between Point{x=1, y=1} and Point{x=4, y=5} = 5.0

Point.distance(Point3D)

Distance between Point{x=4, y=5} and Point3D{x=1, y=1, z=1} =5.0

SKI0 3BepHYTH yBary Ha IepeBaHTakeHI MeToau distance kiacy Point, MOKHA O0A4YnUTH
JyOIFoBaHHS KOy OOYHMCIICHHS BiACTaHI MK Toukamu. [IpaBuiIbHO Oyii0 O BUHECTH II€H KOJ B OKpEeMHUi
NPUBAaTHUN METOX. AJle MM BUKOPUCTAEMO NOTIMOP()I3M Jisl BUPILICHHS 1i€l 3a1a4i, IPOCTO BUAATUBILU
1ed Meron 3 kiacy Point (y meroai double distance (Point p), IO 3aJIMIIMBCS, CKOPUTYEMO
BUBEJICHHSI JI0 KOHCOJI, a ¥ Kiaci Point3D HEeOoOXiHO TUTBKU MpUOpaTH aHoTalito @Override Han
METOJIOM, SIKUH MMepEeBU3HAYAB BHIATICHHIA).

3aryck nmporpamMu BUBeJIe HEOUIKyBaHY OMWIIKY (BUAUICHO KUPHUM HIPUPTOM):

Point.distance(Point) or Point.distance(Point3D)
Distance between Point{x=4, y=5} and Point3D{x=1, y=1, z=1} =5.0
Point3D.distance(Point)
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Distance between Point3D{x=1, y=1, z=1} and Point3D{x=2, y=5, z=9} = 4.123105625617661

Point3D.distance(Point)

Distance between Point3D{x=2, y=5, z=9} and Point{x=1, y=1} = 1.4142135623730951

Point.distance(Point) or Point.distance(Point3D)

Distance between Point{x=1, y=1} and Point{x=4, y=5} = 5.0

Point.distance(Point) or Point.distance(Point3D)

Distance between Point{x=4, y=5} and Point3D{x=1, y=1, z=1} =5.0

Jnst po3yMiHHS 1€ TOMUJIKH PO3TIITHEMO niarpamy kiaciB (Puc. 1) ta mpoanaizyemo poGoTty

mporpaMu Ui eTamny, KoM BHHUKJIA noMuika. Ha apyriit itepanii uukmy 3 06'ekta Point 3D MOBHHEH
BHUKIIMKATHCS METOJ OOYMCIIeHHS BiJICTaHi /10 00'ekTy Point 3D. OmHaK, OCKIIBKH YCi €I€MEHTH MacHBY
oroJjomieHi sik 00'ekt Point, Metog double distance (Point3D p) mykaerscs y kinaci Point.
Panime BiH OyB mpuCyTHIM 1 OOHMpaBcs KOMIIUIITOpOM, aie Ha erami Run-time BukoHyBaBcs
MepeBU3HavYeHUI MeToT Kitacy Point 3D, OCKUIBKH Ha IbOMY €Talli CHCTeMI BUKOHAHHSA Java 3p03yMiJio,
o ¢akTuyHui THI 00'ekTa — Point 3D. Hapasi x meron double distance (Point3D p) y knaci
Point BIiACYTHIH 1 KOMMIIJATOp aBTOMAaTHYHO NPHBOAMTH TUI apryMeHra nextPoint mo Point,
OCKUTBKM Point3D € migrunoM Point, i ooupae meron double distance (Point p) kiacy
Point. [lani, ananoriuHo, Ha etami Run-time BHKOHYEThCS MEepeBH3HAYCHUI METON Kiacy Point3D,
OCKIUJIbKM Ha IIbOMY €Talli CUCTEeMi BUKOHAHHsI Java 3po3ymiio, mo (GakTHYHHA THI 00'ekTa — Point3D.
[linTBepKye Taki BACHOBKM BUKOHAHH Ha APYTii iTepauii uukiny meroay double distance (Point
p) Kiacy Point y pa3i KOMEHTYBaHHSI METOy HOro mepeBu3HadeHoi Bepeii y kinaci Point3D.

Point

+ distance(Point p) : double

+-distancefPontibph-double

Point3D

@Override

+ distance(Point p) : double

@ 0verrida

+ distance(Point3D p) : double

Pucynok 1 — [liarpama kiiaciB 3 BUJaJIeHUM [IEPEBAHTA)KEHUM METOIOM

BoueBuib, i1 paBHiIbHOT pOOOTH MPOrpaMy HEOOXiIHO BUKOHATH MPUBEICHHS 10 Point3Dy
BIJIMOBIIHUX BWITaJIKaX TaKOX 1 OO'€KTIB, 3 SKHUX BHUKJIMKAETHCA METOZ (3MIHM TIOKa3aHi >KUPHUM
mpuUPpTOM):

for (int i = 0; i < pointArr.length - 1; i++) {
if (pointArr[i] instanceof Point3D currentPoint
&& pointArr[i + 1] instanceof Point3D nextPoint) {
System.out.println ("Distance between " + currentPoint
+ " and " + nextPoint
+ " = " + currentPoint.distance (nextPoint));
} else {
System.out.println("Distance between " + pointArr[i]
+ " and " + pointArr[i + 1]
+ " =" + pointArr[i].distance (pointArr[i + 1]));

[Tpy 11bOMY TIONIYK TEePEBaHTAKEHOTO METO/Ia Ha eTalli KOMIJIAIIT Oye BUKOHYBAaTUCS Y KIaci
Point3D i mporpama MpaimoBaTUMe MpaBHiIbHO. TakuM YHHOM, y JaHid cHuTyanii MH 0GaduMo
KOMOIHOBaHY pOOOTY TEXHOJOTIH moyiMopdizMy, peamizoBaHux y Java — oOpaHHS TepeBaHTaXKEHOTO
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METOJTy Ha eTalli KOMIUIAIMIi Ta 00paHHs epPEeBU3HAYEHOTO METOTY, AKHI ()aKTHIHO BUKOHYETHCS, Ha €Talll
Run-time.

Ha mpomy moxkHa Oyno O 3aBepuryBaTH JOCHIKEHHS OOpaHHSA NEPEeBaHTAXKEHOTO METONy 3
oJIiMOp(HUMH apryMEHTaMHU, ajie, Ha Halll MTOTJISI, 3aJTUIIA€THCS [[IKaBUM ITUTAHHS, 3a3Ha4eHe y TUCKYCil
[4]: sx onTuMi3yBaTH mporpamy y pasi, SKIIO iCHye Oarato nepeBaHTaKCHUX METO[IB, IO MPUIHMAIOTh
noJimMopdHi apryMeHTH. BUKOpHCTaHHS T0JATKOBUX PO3TANTY>KEHb MiJBHILYE [UKIOMATHYHY CKJIAIHICTD
koxy [6], 6axaro Oys0 6 AMHAMIYHO BUKOHYBATH MPUBEACHHS 10 (aKTHIHOTO TUITY apryMeHTy. OCKIIbKH
(haKTUUHUI THIT 3pO3YMITUI TITBKM Ha €Tami BHKOHAHHS MPOrpaMy, MOYKHA BHKOPHCTATH TEXHOJIOTIIO
peduekcii. [Ipu ii BUKOpHCTaHHI UK y METO/Ii ma in MOKe MaTH HACTYITHUI BUTIISI:

for (int 1 = 0; 1 < pointArr.length - 1; i++) {

System.out.println ("Distance between " + pointArr[il]
+ " and " + pointArr[i + 1] + " is: "
+ argCastDistance (pointArr[i], pointArr[i + 1]));

BuznaueHns (hakTHIHOTO THITY 00'€KTIB Ha €TaIri BUKOHAHHS IMPOTPaMU Ta BUKIUK BiAIOBITHOTO
MEPEeBAaHTAKEHOTO  MeTomy  3acobamMu  peduiekcii  BHKOHYETBCS Y METOI double
argCastDistance (Point currentPoint, Point nextPoint):

private static double argCastDistance (Point currentPoint, Point nextPoint) {

Class currentPointClass = currentPoint.getClass();
Class nextPointClass = nextPoint.getClass();
try {

Method method = currentPointClass.getMethod ("distance",
nextPointClass) ;
return (double) method.invoke (currentPoint, nextPoint);
} catch (Exception e) {
e.printStackTrace () ;
return -1.0;

Juis mepeBipku pimeHHs JqojaiiMo Ao iepapxii kimac Point4D 3 BiAMOBITHUMH METOJaMHU
00YMCIIEHHS B1ACTaHl MK TOUKaMH Point4D, a Takok MDK Point4D Ta Point3D 1 Point4D Ta
Point (B 1X peami3aIfisix 3aJHIIAMO TiIBKH imeHTH(DIKAIIHE BUBEIEHHS 0 KOHCOIi, MOIU(iKaTop
BHIMMOCTI BIIACTHBOCTI Z y KJiaci Point 3D 3MiHUMO Ha protected):

public class Point4D extends Point3D {
private int t;

/* Constructors */

/* Calculates distance between two Point4D instances */
public double distance (Point4D p) {
System.out.println ("Point4D.distance (Point4D)");
return 400.0;

S~ )5 + 1.7 7 +hia DATNn+A4T N o - ~ - ~ DA + 27 4 o 1 - ~ £ /
ance between this Point4D i1nstance and Point3D instance */

[

/* Calculates dis
@QOverride
public double distance (Point3D p) {

System.out.println ("Point4D.distance (Point3D)") ;
return 300.0;

/* Calculates distance between this Point4D ins */
@Override
public double distance (Point p) {
System.out.println ("Point4D.distance (Point)");

return 200.0;
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/* toString () implementation */

Takox gomaiiMo MeToan OOYHCIEHH BiICTaHi 10 4-BUMipHOI TOYKH 10 Kjacy Point:

public double distance (PointdD p) {
System.out.println ("Point.distance (Point4D)") ;
int dx = p.x - this.x;
int dy = p.y - this.y;
return Math.sgrt(dx * dx + dy * dy);

Ta Kjacy Point3D:

public double distance (Point4D p) {
System.out.println ("Point3D.distance (Point4dD)");
return 300.0;

Y Meromi main JONOBHAMO MacHB HOBHUMH WICHAMH TaK, IIOOM Oynw 3afisHi yci MeTonw,
HaIpUKJIa;

Point[] pointArr = {new Point (4, 5), new Point3D(1, 1, 1), new Point3D(2, 5,
9),

new Point(l, 1), new Point (4, 5), new Point4D(1, 1, 1, 1),

new Point4D(2, 5, 9, 1), new Point3D(2, 5, 9), new Point4D(1, 1, 1,
1),

new Point (4, 5)};

3amyck TporpaMu 3 BHKIMKOM BIATIOBITHUX METOJIB 3a IOMOMOTOK pediexcii BUBOAWUTH
[IpaBUJIbHUM PE3YJIbTaT:

Point.distance(Point3D)

Distance between Point{x=4, y=5} and Point3D{x=1, y=1, z=1} is: 5.0
Point3D.distance(Point3D)

Distance between Point3D{x=1, y=1, z=1} and Point3D{x=2, y=5, z=9} is: 9.0
Point3D.distance(Point)

Distance between Point3D{x=2, y=5, z=9} and Point{x=1, y=1} is: 1.4142135623730951
Point.distance(Point)

Distance between Point{x=1, y=1} and Point{x=4, y=5} is: 5.0

Point.distance(Point4D)

Distance between Point{x=4, y=5} and Point4D{x=1, y=1, z=1, t=1} is: 5.0
Point4D.distance(Point4D)

Distance between Point4D{x=1, y=1, z=1, t=1} and Point4D{x=2, y=5, z=9, t=1} is: 400.0
Point4D.distance(Point3D)

Distance between Point4D{x=2, y=5, z=9, t=1} and Point3D{x=2, y=5, z=9} is: 300.0
Point3D.distance(Point4D)

Distance between Point3D{x=2, y=5, z=9} and Point4D{x=1, y=1, z=1, t=1} is: 300.0
Point4D.distance(Point)

Distance between Point4D{x=1, y=1, z=1, t=1} and Point{x=4, y=5} is: 200.0

Takum unHOM, pedIaekcis 103BoJIsI€ 3p0OUTH KO O1IIbII YHIBEepCaIbHIUM Ta KOPOTILHM, MOPiBHSHO
3 peastizali€ro, mo nepeadadac NPUBEICHHS THITIB apryMEHTIB Y T1IKaX po3rary:KeHHs (HaBexeMo ii Juis
BUKOPHCTAHOTO MPHKJIALY):

for (int 1 = 0; 1 < pointArr.length - 1; i++) {
if (pointArr[i + 1] instanceof Point4D nextPoint4dD)
pointArr[i].distance (nextPoint4D) ;
} else if (pointArr[i + 1] instanceof Point3D nextPoint3D) ({
pointArr[i].distance (nextPoint3D) ;
} else {
pointArr[i] .distance (pointArr[i + 1]);

}
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Jia omiHKM BapTOCTI BUKOPUCTaHHS pediekcii Mu po3poOmimm mporpaMmy, IO TeHepye
BUTIAJKOBUM YMHOM 00'ekTH Point, Point3D Ta Point4D, 3amai0uu iM BUIIAJKOBI KOOPIWHATH Y
niamaszoHi Bix 1 10 9 BKIIFOYHO Ta PO3MIIIy€ X y MacHBi, pO3Mip SKOTO 3a7a€eThes sk mapamerp. Ha Puc. 2
HaBeZIeHI Pe3yIbTaTH BHMIPIOBAHHS Yacy poOOTH (hparMeHTiB MPOTpaMH, IO MICTITh IUKIA OOPOOKH
MacuBy 0€3 Ta 3 BUKOPUCTaHHAM pediekcii (B MeTonax Oyju 3aKOMEHTOBaHI ONEpaTOpy BUBEACHHS J0
KOHCOI).

1600
1400

1200
——T
1000
Trefl
800
Ninilina (Trefl)
600

400 y=0,0001x + 210,24

......... NiHiIMHa (T)

200 y = 2E-05x + 13,194

B

®

0 &—

100000 1000000 10000000

Pucynok 2 — [lopiBHSIHHA 4acy BUKOHAHHS [TPOTPaMH 3 Pi3HUMH peai3alisiMi IPUBEICHHS THITY
apryMeHTY MepeBaHTaXCHUX METO/IIB

Sk i mepenbavanock, pediekcis 30iTbIIye Yac BUKOHAHHS TPOTPaMH MPUOITU3HO HA TTOPSIOK 1 31
301IBIICHHSIM PO3MIpY MacHUBY IIel 4ac TaKOXK 3pOCTa€ BiTHOCHO pealtizalii 6e3 BAKOPUCTaHHS pedIeKCii.

BucnoBku. OOpaHHS TepeBaHTaXXEHOTO METOMy y MOBI mporpaMmyBaHHsS Java — € OJHI€ 3
TEXHOJIOTIH moiiMopdi3My, siKa [03BOJsIE BH3HAYATH Pi3HI peanizanii OJHOWMEHHHX METOMIB 32
JIOTIOMOTOI0  Pi3HHX HAOOpiB apryMeHTIiB, MIO JO3BOJIIE IUCATH THYYKUH Ta 3pO3YMUIMH KO
HeomHo3HAYHOCTI, 110 MOXKYTh BUHHKATH IIPH 00paHHI NEPEBaHTA)KEHOTO METO/1a 3BOJISTHCS 10 MIHIMYyMY
peallizoBaHuM y Java ajqropuTMoM OOpaHHs MEepeBaHTa)XXeHOro Meronay. BHacmizok peanizaiii oOpaHHs
NepeBaHTaXEHUX METOJIIB Ha eTali KOMIUIAIIl mporpaMu, y pas3i BUKOPHUCTAHHS Yy SIKOCTi apryMEHTiB
00'eKTiB MOJIIMOP(HUX THIIB, 00pPaHHS NEPEBAHTAXKEHOI'0 METOAY MOXe OyTH Hernepe10adyeHuM. Y TaKOMy
BUITAJKy HEOOXiJHO 3aCTOCOBYBATH NPHUMYCOBE INPHBEACHHS THITy apryMEHTy MeEToJa JI0 HOTpiOHOTO
BIJIMIOBIIHOTO TUMY. 3aBASKH BHUKOPUCTAHHIO Pa3oM OOpaHHS NEepeBaHTaXEHOI'O METOAa Ha eTari
KOMTIUISIIT Ta 0OpaHHS NePEeBU3HAYEHOT0 METOJ[a Ha eTall BUKOHAHHS MOJIJIMBE 3MEHINEHHS KiIBKOCTI
TIEPEBAHTAKEHUX METOJIIB y pa3i AyOIOBaHHS iX pealti3aiiii.

Jnst xmaciB Ta iepapxiii KiaciB 3 BEJNMKOIO KIUIBKICTIO NMEPEBaHTAKEHHX METOMIB 3 PI3HUMU
peaitizailisiMi 3alpOIIOHOBAHUN BHIIE MiAXiJ MPUBOAUTH IO KOIY 3 BEJIMKOH KIJIBKICTIO NMPHUBEACHb JI0
HEOOXIJHUX THIIB y TUIKax pO3rajlly)keHb, II0 POOHTh HOTO BEIMKUM Ta YCKJIaJHEHUM. MOKIUBE
3MEHIICHHS] PO3MIPY TAaKOro KOJY 3a PaXxyHOK JAWHAMIYHOTO BU3HAYEHHS THITy apryMEHTYy MeToja Ta
BUKJIMKY TE€pEBaHTAKEHOrO0 MeToja 3acobamu peduiekcii, ski Hamae Java. Alle Ipu I[bOMY CYTTEBO
(npuOaAM3HO Ha MOPSAAOK [UIs HABEIEHOTO MIPUKJIIa Ly ) 301IBIIYETHCS Yac BUKOHAaHHS IporpamMmu. Po3poOHuK,
B 3aJIE)KHOCTI B1JI KOHKPETHOI CHTYallii, MOYKe 00MpaTH MK OB MIBUIKUM PIIIEHHSAMH 3 PO3TaTy>KEHUM
KOJIOM Ta ONTHMIi30BaHUM 3a PO3MIPOM KOJOM, IO MOTPeOye OLNBIIOro Yacy O0UHCIICHb.

Lle mocmikeHHs BHBYAE JeTai OOpaHHs MEPEBAHTAKEHUX METOMIB IpU Iepenaadi iM OIHOTro
noniMopdHOrO  aprymenty. llojgambmni  JOCHI[DKEHHS MOXYTh BHUBYATH MEXaHi3M  OOpaHHS
MePEBAaHTAXEHOTO METO/y IpH Tiepeaadi oMy IEeKiTbKOX MoIiMOpQHUX apryMeHTiB abo ITOBUITBHOT
KUIBKOCTI TaKMX apryMeHTIB (varargs).
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