EJIEKTPOTEXHUYKU ®AKYJITET

Oocex 3a P beorpan 23.04.2017.

KonokBunjym us
O6jeKTHO opujeHTUCaHOr nporpamMupassa |l

1) (30 noena) Onrosoputu KOHIM3HO (TOj€IHA WM JIBE PEYEHHMIIE) U NIPELU3HO Ha cieneha nuTama:

a) HaBecTn mpumep 3a CBaku O]l HaYMHA HA KOjH CE€ W3BaH MaKeTa P MOXE MPUCTYNUTH THIy T KOjU je

neduHuCaH y aKery p.

0) HaBectn HasuBe Kiaca KopeHa oAropapajyhmx xujepapxuja knaca: (1) cBux m3yseraka, (2) KOpUCHHUKHX

n3y3eraka, (3) CHCTEMCKHX HEIPOBEPEHUX M3y3eTaka u (4) CUCTEMCKHX rpelaka.

B) /Jla 1 ce moganuma y HemocpeaHo oKpyXKyjyheMm gocery Moke MpUCTYMUTH TUPEKTHUM UMEHOBAEM U KOja

cy orpaHuyema 3a cienehe cinydajeBe: (1) u3 crarnuke yraexhene kiace, (2) u3 yHyTpaime kiace, (3) u3
JIOKaJIHE Kyace, (4) U3 aHOHMMHE Kjiace?

2) (ykynno 70 noena) Hamucatn ma jesuky Java cnemnehum naker TumoBa (TpellKe NpHjaB/bUBATH M3Y3ElUMA
OIPEMJBEHUM TEKCTOBHUMA MOPYKa):

MDCXKY Ca CIIMKEC, ITIOCTaBU BPCAHOCTHU YVIA3HUX CHUI'HAJIa Ha —

a = true, b = false, ¢ = true, d = false u ucnume mMpexy Ha E !
CTAaHIAPIHM W37a3, a IIOTOM IIOCTABH BPEIHOCTH VIIA3HUX !

(30 noena) Jlornuku eneMeHT MMa jeMHCTBEH ayTOMATCKU I'eHEpPHUCaH IEI00POjHU UACHTU(DHUKATOD, 3a1aT
Opoj yJTa3HMX JIOTMYKHUX CUTHANIA U jelaH W3J1a3HHU JIOTHYKH curHai (Buuetd Hike). CTBapa ce 0e3 yaa3Hux
CHT'HaJa, KOjH CEe KaCHHje MOTY J0/aBaTH IMOjeMHAYHO 3aJaBabeM MHICKca (Ipelika je ako WHICKC HHje
MCIIPaBHO 3a1aT). MoXe J1a ce JIOXBAaTh M3JIa3HU CHIHAI M HA3WB elleMeHTa. EJeMEeHT MOKe Ja MOCTaBH
BPEIHOCT M3JIa3HOI CHTHaja Ha OCHOBY YJIa3HMX CHTHaia (YKOJIMKO HEKHM YJIa3HH CHUTHaj HE IMOCTOjH,
CMaTpaTH Jia Ce Ha yia3y Hajasu Jiornyka Bpeanoct false). Morke fa ce cacTaBu TEKCTyaaHH OMKC Y OOTUKY
nasue_id [ynasnu_cuenan,  ...,ynasnu_cuenan] [usnasnu_cuenan] (Ha Mecty 06e3 CHrHama TeKCT je
prazno).

HHA (NAND) je moruyxu exeMeHT KOjH 3a BPEOHOCT H3JIa3HOT CHTHAjJa ITOCTaB/ba BPEOHOCT JIOTHYKE
onepanje HU, auju cy orepanay BpeIHOCTH CBUX YJIa3HUX cuTHaja. Ha3zus je NAND.

HHAJINA (NOR) je je mormuxu eaeMeHT KOjU 3a BPETHOCT M3IIA3HOI CHTHAJA IOCTaB/ba BPEOHOCT JIOTHUYKE
onepanuje HUJIW, auju cy onepanam BpeAHOCTH CBUX yJa3HUX curHaia. Ha3us je NOR.

Jlormdky cMTHAJ WMa jJeMWHCTBEH ayTOMAaTCKU TEHEPUCAH MET00POJHH UIACHTH(UKATOP, JJOTHIKY BPEITHOCT
(xoja je mogpasymesano false, a Moke a ce MOCTaBHM M JOXBATH) M IPOU3BOJBAH OPOj JIOTHUKMX eTeMeHaTa
Ha umje ymase je moBe3aH. CTBapa ce 0e3 JIOTHYKHUX eJeMeHaTa, a KaCHHje ce MOXKE IMOBE3WBAaTH Ha yiase
JIOTHYKUX eleMeHarTa ca 3aJlaTHM HHACKCOM, TojeIMHavYHO. [IpUIIMKOM CBake MpOMEHE BPEAHOCTH CHTHAIA,
MIOCTaBJbajy CE M3JIa3W CBUX JIOTMUYKHX eJIeMEeHaTa Ha 4uje je ynase moe3aH. Takole, kaja ce CUTHAJ IMOBEXe
Ha yJia3 HEKOT JIOTMYKOI eJIEMEHTa, TIOCTaBJba Ce M3Ja3 TOr eleMeHTa. MoXe Jla ce cacTaBu TEKCTYyallH!
OIC CHTHaNa y o01auKy signal id (vrednost_signala) .

(30 noena) Jlornuka Mpes:ka uMa 3a1aT OpOj JOTHYKUX €IeMEHATa U IPOU3BOJbaH OpOj YIa3HUX M U3JTa3HUX
curHana. CtBapa ce 0e3 enemeHaTa, KOjH ce KaCHHjE€ MOTY JIOJIaBaTH TOjeAMHAYHO (TpeIIka je ako Mpexa
Beh campku HajBehm Moryhm Opoj ememeHara), 0e3 yna3HMX M W3Ja3HMX curHaia. Moryhe je moBesatu
W3JIa3HU CHTHAJ MPBOT 33JaTOr eeMEHTa MPEXe Ha yia3 ca 3a/IaTHM HHIEKCOM JPYror 3aJaTor eleMeHTa
Mpexe. EleMeHTH Koju ce TToBe3yjy Ce 3aj1ajy CBOjUM MHAEKCMMA y MPeXH. [ pellika je YKOIUKO HUjeAaH Of
eJeMeHaTa He TOCTOjU. YKOJIMKO HE ITOCTOjU MPBHU 3aJaTh €IEMEHT, Ha yla3 ca 3aJaTUM HHIEKCOM APYTor
3a7IaTOr €IEMEHTa Ce MOBe3yje HOBH MOAPAa3yMEBaHM YJa3HHM CHUTHAN MpekKe. YKOIUKO He TOCTOjU JPYTH
3aJ1aTH €IEMEHT M3JIa3HU CHTHAJI IIPBOT 33aTOT €IEMEHTA ITOCTaje HOBH M3Ja3 Mpeke. Moke /1a ce JoXBaTu
yJIa3HH CUTHAJl MpEKe ca 3aJaTUM MHICKCOM M W3JIa3HW CHTHAJI MPEXKe ca 33JaTHM HWHJAEKCOM (MHIEKCH

(10 noena) Hanucatu Ha je3uky Java mporpam KoiM HampaBu a—i—} i
|
1

1
curHana Ha a =false, b = false, ¢ = true, d =true u ucrmme Mpexy ¢ ! !
Ha CTaHIApAHU n3na3. KOpUCTUTH KOHCTaHTHE mapamerpe (He d ) |

1 1
1 1

TpeOa HUINTA YIYUTABATH).

HATIOMEHE: a) Konoksujym tpaje 120 munyTa.

0) Pax ce mpemaje uck/bydnBO y BexOaHIu 3a ucmure (-5 moeHa 3a HeaxekBaTHY BexOaHKy). Huje mo3BosbeHO mMmaru mopen cebe apyre
JTUCTOBE Manupa, HUTH Y3 cebe mmaru Mobwinu TenaedoH, 6e3 063upa Jia v je YKIbYIeH WM UCKIbYYCH.

B) Boautu padyna o ypeanoctu. Heuntku nenoBu Tekcra he Outu Tperupanu kao Hemoctojehm. Pernema 3amaTaka HaBECTH O TOPHEM
penocneny (-1 moen 3a o pepocnen). Ilpenopytyje ce pag oOHIHOM TpadhUTHOM OJOBKOM.

r) Pesynraru xonoksujyma Guhe o6jaBbenn Ha Web-y Ha afgpecn: http://rti.etf.bg.ac.rs/rti/ir2002/index.html




// Element.java
package elementi;
public abstract class Element {
private static int ukId = 0; private int id = ++ukId;
protected Signal[] ulazi; protected Signal izlaz;
public Element (int n)
{ulazi = new Signal[n]; izlaz =
public void postaviUlaze (int i,
if (i< 0 || i>= ulazi.length)
if(ulazi[i]!=null){
ulazi[i].ukloni (this);

new Signal();}
Signal s)
throw new GOpseg() ;

}

ulazi[i] = s;
}
public Signal dohvIzlaz () {return izlaz;}
public abstract String ime();
public abstract void propagacijal();
public String toString() {

StringBuilder s = new StringBuilder();
s.append (ime () + "_" + id + "[");
for (int i1 = 0; i<ulazi.length; i++) {
if (i > 0) {s.append(", ");}
if (ulazif[i] != null) {s.append(ulazif[i]);}
else {s.append("prazno");}

non

}
s.append ("1"+ "[" + izlaz +
return s.toString();

nymy ;

}

throws GOpseg {

//GOpseg.java
package elementi;
public class GOpseg extends Exception {
public String toString()
{return "Greska zbog neispravno zadatog indeksa";}}

// NI.java
package elementi;
public class NI extends Element {
public NI (int n) {super(n);}
public void propagacija() {
for (Signal ulaz ulazi) {
if (ulaz == null || !ulaz.vrednost())
{izlaz.postaviVrednost (true) ;return;}}
izlaz.postaviVrednost (false) ;
}
public String ime ()

{return "NI";}

}

// NILI.java

package elementi;

public class NILI extends Element {
public NILI (int n) {super(n);}

public void propagacija() {
for (Signal ulaz ulazi) {
if (ulaz != null && ulaz.vrednost ()

{izlaz.postaviVrednost (false); return;}}

izlaz.postaviVrednost (true) ;

}

public String ime() { return "NILI";}

}

// Kolo.java

package elementi;

public class Kolo {

private Elem prviU, poslU,

private Element[] elementi;

private static class Elem {
Signal signal; Elem sled;

prviI, poslI;
private int pop;
Elem(Signal s) {signal =

}

public Kolo(int n) {elementi = new Element([n];}

public void dodajElem(Element e) throws GPun {
if (pop == elementi.length) throw new GPun();
elementi [pop++] = e;

}

private Element dohvElem(int i) {
if (i< 0 || i>= elementi.length)
return elementi[i];

{return null;}

}
public void povezi (int indl,
throws GOpseg, GElement {
Element el = dohvElem(indl),
if (el == null && e2 == null) throw new GElement ();
if (el == null) {postaviUlaz(e2, ind);}
else if (e2 == null) {postaviIzlaz(el);}
else {el.dohvIzlaz() .povezi(e2, ind);}

int ind2, int ind)

e2 = dohvElem(ind2) ;

}
private void postaviUlaz (Element e, int i)
Signal ulaz = new Signal(); ulaz.povezi (e,
Elem povezan = new Elem(ulaz) ;
if (prviU == null) {prviU = povezan;}
else {poslU.sled = povezan;}
poslU = povezan;

i);

}
private void postaviIzlaz (Element e) {
Elem povezan = new Elem(e.dohvIzlaz());

if (prviIl == null) {prvil = povezan;}
else {poslI.sled = povezan;}
poslI = povezan;

}
public Signal dohvUlaz (int ind)
{return dohvSignal (ind, prviU);}
public Signal dohvIzlaz (int ind)
{return dohvSignal (ind, prviI);}
private Signal dohvSignal (int ind, Elem prvi) {

Elem tek = prvi; int i = ind;
for (; tek != null && i> 0; i--, tek = tek.sled);
if (i == 0) {return tek.signal; } return null;

}
public String toString() {
StringBuilder sb = new StringBuilder();
for (int i = 0; i<pop; i++)
{sb.append (elementi[i] + "\n");}
return sb.toString();

1}

s}

throws GOpseg

{

// GPun.java
package elementi;
public class GPun extends Exception ({
public String toString()
{return "Greska zbog prepunjavanja niza";}}

// Signal.java
package elementi;
public class Signal {

private static int ukId = 0; private int id = ++ukId;

private boolean vrednost; private Elem prvi, posl;
private static class Elem {
Element elem; Elem sled;
Elem(Element e) {elem = e;}
}
public void postaviVrednost (boolean v) {
vrednost = v;
for (Elem tek = prvi; tek != null; tek = tek.sled)

{tek.elem.propagacija();}
}

public boolean vrednost () {return vrednost;}

public void povezi (Element e, int i) throws GOpseg {
e.postaviUlaze (i, this);
Elem povezan = new Elem(e);
if (prvi == null) {prvi = povezan;}
else {posl.sled = povezan;}
posl = povezan; e.propagacijal();

}

public void ukloni (Element e) {

Elem tek = prvi, preth = null;

for(; tek != null; tek = tek.sled) {
if (tek.elem == e) break;
preth = tek;

}

if (tek == null) return;

if (preth != null) preth.sled = tek.sled;
else prvi = tek.sled;

if (posl == tek) posl = preth;

}
public String toString()

{return"signal " + id + " (" + vrednost + ")";}

// GElement.java
package elementi;
public class GElement extends Exception {
public String toString()
{return "Greska zbog nepostojecih elemenata";}}

// Test.java
package elementi;
public class Test {
public static void main(Stringl[]
Kolo ¢ = new Kolo(5);
try f
c.dodajElem(new NI(2));
c.dodajElem(new NI(2));

args) |

c.povezi(-1, 0, 0); c.povezi(-1, 0, 1);
c.povezi(-1, 1, 0); c.povezi(-1, 1, 1);
c.povezi (0, 2, 0); c.povezi(l, 2, 1);
c.povezi(2, -1, 0);

c.dohvUlaz (0) .postaviVrednost (true) ;
c.dohvUlaz (1) .postaviVrednost (false) ;
c.dohvUlaz (2) .postaviVrednost (true) ;
c.dohvUlaz (3) .postaviVrednost (false);
System.out.println(c);
c.dohvUlaz (0) .postaviVrednost (false);
c.dohvUlaz (1) .postaviVrednost (true) ;
c.dohvUlaz (2) .postaviVrednost (false);
c.dohvUlaz (3) .postaviVrednost (false) ;
System.out.println(c);

} catch (GPun|GOpseg|GElement e)

b}

c.dodajElem (new NILI(2));

{System.out.println (e

)i}

// primer izvrsavanja

NI 1[signal_4(true), signal_ 5(false)][signal_1 (true)
NILI 2[signal_ 6(true), signal 7 (false)][signal_2(false)
NI 3[signal_1(true), signal_ 2(false)][signal_3(true)

NI 1[signal_ 4(false), signal 5 (true)][signal_1 (true)
NILI 2[signal_ 6(false), signal 7 (false)][signal_ 2 (true)
NI 3[signal_ 1(true), signal 2(true)][signal_ 3(false)




