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Examenul national de bacalaureat 2023
Proba E. d)
Informatica
Limbajul C/C++
Varianta 5
Filiera teoretica, profil real, specializare matematica-informatica / matematica-informatica intensiv informatica
Filiera vocationala, profil militar, specializare matematica-informatica

+ Toate subiectele sunt obligatorii. Se acorda zece puncte din oficiu.

«  Timpul de lucru efectiv este de trei ore.

. Identificatorii utilizati in rezolvéri trebuie sa respecte precizarile din enunt (bold), iar in lipsa unor
precizari explicite, notatiile trebuie sa corespunda cu semnificatiile asociate acestora (eventual in
forma prescurtata). Datele de intrare se considera corecte, validarea lor nefiind necesara.

« in grafurile din cerinte oricare arc/muchie are extremititi distincte si oricare doua arce/muchii
difera prin cel putin una dintre extremitati.

CYBJEKAT | (20 6ogoBa)
3a cBako oa nuTtawa og 1 Ao 5, NUWIMTe HA UCMUMTHOM JIUCTY CIIOBO KOje oAroBapa Ta4HOM OArOBOpY.
CBaku TayaH ogroBop Bpeau 4 6oaa.

1. HasHnauute nspas C/C++ koju nma Hajpehy BpeHOCT, y nopehemy ca octana Tpu uspasa.
a. 20*23/(2*2) b. 20/2*23/2 c. (20*23)/2 d. (20%23)/2*2

2. Mopgnporpam £ je npunoxeHo pAeduHucaH. |void £ (int n)

HasHaunTe wTa ce npukaxe nocne aower nosusa. | { if(n!=0) £(n/2);
£(23) cout<<n%2; | printf("%d",n%2);

}
a. 100111 b. 111010 c. 010111 d. 01251123

3. [llpomeHrbmBa k je wuemnor Tuna, a npomesbMBa s [J03BOfbaBa | strepy (s, "bac2023");
MEMOpUCare HM3a Ca MakcuMyM 50 kapaktepa. HasHaunte BpeaHocT | s[s[2]1-'a']="\0";
NpoMeHIbUBe k NOCNe N3BpLIaBaH-a NPUNOXeHNXx Hapeabu. k=strlen(s);

a. 7 b. 6 c. 2 d 1

4. HasHauuTe BekTOp ,04eBa” Koju ofrosapa ctabny ca 7 4BOpOBa, Y KOMe HajMak-e jefaH of YBOpPOBa
nma TpY acueHOeHTa.

a. 0,1,2,1,1,1,2 b. 3,0,2,1,3,2,1 c. 4,3,0,3,4,4,3 d. 5,4,3,0,2,3,4

5. KomnaHwuja Kkoja cakynrba Bohe uma 6 cknaguiwita, HymepucaHa of 1 Ao 6: cknaguwita 1, 3 u 5 cagpxe
jabyke, cknaguwTa 2 1 4 cagpxe KpyLluke, a cknaguwTe 6 caapxu 6peckse. KomnaHuja je rpaguna 4
jemHocMmepHe nNpeBO3He Tpake: o4 cknaguwiTa 1 Ao cknaguwTa 5, o4 cknaguvwTa 5 4o cknaguvwiTa 2, of
cknaguwTa 5 o cknaguwTta 4, v o4 cknaguwTa 6 A0 cknaguwTa 1. AKO cknaguwita npeacTtasrbajy
BpXOBE oOpujeHTUcaHor rpada, a npeBOo3He Tpake npeAcTaBrbajy HEeroBe nykoBe, HasHauynte
MUHMManNHW 6poj MpeBO3HUX Tpaka Koje Mory OwuTu goparte, Tako ga pobujeHn rpad uma Tpu
KOMMOHEHTE jako KOHeKkce, cBaka of tMX MMajyhu BpXoBe Koje oAaroeapajy cknaguwtuma ca UCTOM
BpCTOM BOha.

a. 4 b. 3 c. 2 d 1
CYBJEKAT Il (40 6opoBa)
1. MpunoxeHn anroputam je NnpeacTaBrbeH y nceyaokoay. citeste x (numar natural)
Ce o03HauuMno ca a%b ocTaTtak fAerbewa npupogHor 6poja a ca| p€l; mé -1
HEHYNTUM NpUpoaHMM Gpojem b, 1 ca [c] Lenu geo peanHor 6poja c. rcdt timp pS<x executd

| c€Ix/pl%10
rdacd c>m atunci
| m&e; p&p*10

a. [MwvwwnTe NpukasaHy BpeAHOCT ako ce yuntasa 6poj 6907512. (66.)

b. MuwwuTe ABe pas3nuuuTe BpegHOCTM M3 WHTepBana [100,999] | |
koje Mory GuTu yMTaHa Tako Aa, Nocrne usBpllaBara anroputMa, }

|
3a CBaKy Of] HIX, A Ce MpUKaXe UCTa BPEOHOCT ca yuuTtaHom.(66.) | | | x€ [x/ (p*10) 1 *p+x%p

Muwwute nporpam C/C++ Koju ogroBapa gaTtom anropuTmy. (106.) | Lm

s S . .
MuwuTe y nceyaokody anroputam, ekBuBaneHTaH ca gatum, | rdacd m20 at‘_mct serie x
3ametbyjyhu CTPYKTYpy cat timp...executd ca cTpykrypom | | @ltfel scrie "nul

NnoHaBsrbaka ca KOHA4YHUM TECTOM. (66.)

]
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Kopuctehu meton GeKTpekuHr, ce reHepuily cBe MeLlaBvHe BoAe Koja NMoTuye U3 pasnuyntmx ussopa
n3 ckyna {lac, mare, ocean, ploaie, rau}, Tako Aa jegaH ussop byae cnaHe Boge v jeaaH unu Aga
n3sopa 6ygy cnatke Boge. Mope n okeaH cy M3BOpW CrniaHe BoAe, a je3epo, kua U peka cy usBopu
cnatke Bofe. [1Be MelwaBuHe Cy pasnuuuTe ako ce pasnvkyju no HajMawe jefHoMm n3Bopy Bode. [pBea
yeTupu gobujeHa peluera Cy, y OBOM pefy: (lac, mare), (lac, mare, ploaie), (lac, mare, rdu) u
(1ac, ocean). lMuwuTe pellewe reHepucaHo OAMax Npe U pellewe reHepucaHo ogmax nocne
(ocean, ploaie). (66.)

MpomeHrbmBa £ Memopwuile, 3a cBaky oA 10 BpcTa nana koje ce npogajy y usehapu, mwuxose
KapakTepucTuke: HasvB (HU3 o4 MakCMMyM 20 KapakTepa) u 3anuxa, u3paxeHa 6pojem komaga v LeHa
jeoHor komapga, y nejuma (npupogHu 6pojesn). 3Hajyhu ga ooy M3pasn MMajy kao BPEAHOCTM HasuB
npBe BPCTE nana, 0QHOCHO CBOTY, y Nnejuma, notpebHy 3a KynoBWHY CBMX nana Te BpCTe, nuuuTe y
jesanky C/C++ peduvHUUMjy CTPYKType ca HanenHuuoMm lalea, KOja da [03BOfbaBa MeMopucahe
NHMOPMaLIMja HasHayYeHuxX 3a jegHy BPCTY nana, u geknapuwimnte ogrosapajyhe npomeHrsusy £.

£[0] .denumire £[0] .stoc.nrFire*f[0] .stoc.pretFir (66.)

CYBJEKAT Il (30 60a0Ba)

1.

MpupogHn HeHynTM 6poj, n, Ha3mBa ce abundent ako S(n)/n>S(k)/k, 32 GUNO KoOjU HEHynTU
npupogHu 6poj k (kSn-1), rge ce 03Ha4YMMO ca S (i) 36Mp NO3UTUBHUX OenuoLua HEHYNTOr NpUpogHor
6poja i.

Mognporpam abundent MMa camMoO jedaH napameTap, n, Kojum p[obuje jegaH npupogHu 6poj
(nO[2, 106]). MNMognporpam Bpaha BpegHocT 1, ako n je abundent, unu BpeaHOCT 0, Y CYNPOTHOM.
MuwnTe noTnyHy AedunHULKjy nognporpama.

Mpumep: 3a n=6, nognporpam Bpaha BpegHoOCT 1 (S (6) /6=2, a Hajsehn ogHOC AobwjeH 3a BpegHOCTU
CTpOro mMawe on 6 je S(4)/4=1.75), a 3a n=7 unu n=8, noanporpam Bpaha BpegHOCT O
(s(7)/7=1.14,s(8)/8=1.87). (106.)

[a 6u ogpegunu Tauke rae ce KOHUEHTPULLE BOAA Y KOPUTY HEKe peke Yy Crnyyajy cylle, ce OApeau HeH
TanBer — NuHWja Koja cnaja Hajoybrbe Tauke KopuTa. Y TOM UMIbY Ce OAPEAUNN ns TPaHCBEp3arHux
npeceka Ha TOKYy peke, HyMeprcaHu NoYeBLUN o4 1, U Y OKBUPY CBaKOr Npeceka ce mepuna gybuHa Boge y
np Tayke, HymepucaHa nodeBwu oA 1. M3 ceakor npeceka, y pegy, ce ykibydyje y Tanser Hajaybrba
HEeroBa Tauka, a ako y Npeceky uma BuLLE Tayaka Ha UCToj AyOnHKU, makcumarnHoj, mmahe ce y Buagy camo
npBa o4 Hux, Kao y npumepy.

Muwwute nporpam C/C++ koju uuTa ca Tactatype ABa npupogHa 6poja, nsn np (ns[[1,103],
npl[1,50]), ¥ Ta ns-np enemMeHaTa BOAUMEH3NOHASHOI H1U3a, MPUPOAHE BPEeOHOCTU M3 MHTepBana
[0,102].

Ceaka nvHuWja HM3a ogroBapa No jedHOM Mpeceky, y pegocnedy HMXOBOr Hymepucawa, a
MemMopucaHe BPeAHOCTU Ha NMHWjU NpeacTaBibajy yOuHe TMX np Tayaka ogpefeHux 3a Taj
npecek, y pegocneny HUXoBor HyMmepucamna. lNporpam npukaxe Ha ekpaHy, 3a CBaku npecexk,
jenaH nap cactaBrbeH M3 pegHor 6poja npeceka n pegHor 6poja HeroBe Tayke koju je 6mo
yKibydeH y Taneer. bpojeBM M3 cBakor napa Cy MpuWKasaHW pas3gBojeHV Mo jeHuM
KapaKkTepoMm : (OBe Tadke), a NOCne CBaKor napa criegun pasmak.

Mpumep: 3a ns=6, np=4 1 NPUINIOXKEHOT HN3a, HA EKpPaHy Ce NPUKaxy BPEAHOCTU:

1:3 2:2 3:2 4:2 5:4 6:3 (106.)

oOlW|IRr[FLININ
Ribdjwlo]o |~
NjfwiwWw|Idoa|O
RlOJW O |W[(W

MpupogHu 6poj x Hasmea ce prefix npupoaHor 6poja y ako ce gobuje U3 wera enMMUHUCaHEM HajMakke
jeoHe umdpe ca HeroBe gecHe cTpaHe, M HaauBa ce sufix 6poja y ako ce gobuje u3 wera
enMMUHUCareM HajMare jeaHe uudpe ca herose nese cTpaHe.

Mpumep: 15 je prefix 3a 154 unmn 1521, je sufix 3a 3415 unu 5115, anu Huje Hu prefix, Hu sufix 3a 15.
®ajn bac.txt cagpxu makcMmanHo 106 npupodHux 6pojeea n3 nHTepsana [10, 104) pasaBoOjeHn No
jeoHuM pasmakoM. Tpaxm ce npukasuBawe Ha ekpaHy Opoja ABoUMMPEHUX BPEAHOCTM Koje ce
nojaerbyjy uctm 6poj nyta kao sufix, ogHocHo kao prefix 6pojeBa M3 HM3a koju ce Hanasum y dajny.
Hanpasute anropvtam edurkacaH LITO ce TU4e BpeEMeHa n3BpLuaBama.

Mpumep: ako dajn nma cagpxaj

ce npukaxe Ha ekpaHy: 4 (3a BpegHocTu 10, 11, 16, 34).

a. OnuwinTe y NpUpoOAHOM je3uKy HanpaBrbeHW anropyTam, onpasaasrbajyhu weroBy edukacHocT. (26.)
b. MuwwTte nporpam C/C++ koju ogroBapa HanpaBrbEHOM anropuTMy. (86.)
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