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Mouist, He TMIIeTe B Ta3u Tadamial
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3an. 4 3az. 8

Kpaiina ouenka:

Jparu abconBeHTH:

[lombnHETE haKynTETHUS CH HOMEP B TOPHUS JIeCEH bI'bJ Ha BCHUKH JIHCTA;
[TummeTe camo Ha IPETOCTABEHHUTE JTUCTOBE O€3 J1a TH pa3KoIrIaBaTe;
AKo nMate HyXJ1a OT JOIBIHUTEIICH JINCT, MOXKETE Ja MOUCKATE OT KBECTOPUTE;

JlombIIHUTEITHHUTE JIMCTA TPSIOBA 1a Ce HOMEPUPAT, KaTo HoMepaTa MpoJbKaBaT TE3H OT
HaCTOAINA KOMIIJICKT,

Bceku OT TOBIHUTENHAUTE JTHCTA TPsOBa []a ce Ha IUILE Hai-0Trope ¢ Baius (haKynTeTeH
HOMEp;

Pemienuero Ha eHa 3aga4a TpsiOBa 1a ObJe HA CHIIMS JHUCT, HA KOWTO € U HeifHOTO
yciaoBHe (T.e. MOKe 1a MUIIeTe OTNPel U 0T3a/] HA JINCTA ChC 3a1a4aTa, HO He M Ha JINCT
Ha Apyra 3ajgaya);

AKO pelIeHreTo Ha 3a/1a4ata He ce ToOMpa B eIMH JIUCT, TPSIOBa J1a TOUCKATE HOB OSUT JINCT
oT KBecTopuTe. B TakbB cilyuaii OTHOBO TpsiOBa J1a 3alI0YHETE CBOSTO PEUICHHUE HA JIUCTA C
YCJIOBHETO Ha 33/1adaTa M B Kpasi My Ja HamuiieTe ,, [ [poabmkasa Ha muct Ne X, kpaeto X e
HOMEPBT Ha NOI'BJIHUTEIHUS JIUCT, HA KOWTO € BAIlIETO PELICHUE;

UepHoBuTe TpsOBa 1a OBAAT MapKUpaHH, KaTO Hai-OTrope Ha JIMCTa HAIMUIIEeTe
»HEPHOBA®;

Ha enun nucT He MoXe J1a ©Ma €THOBPEMEHHO U YepHOBa U OeJI0Ba;
Bpewmero 3a pabota no uznuta € 3 yaca.

H3numnama xomucus eu noscenasa ycnewna pa6oma/

qmcrt 1/12

OAKVYJITET 110 MATEMATHKA
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3amada 1. Jlanena e kBagpaTHa MaTpuIia oT ApoOHH uucia ¢ pazmepHoct 11 x 11. Ka3Bame, ue aBa
eJIEMEeHTa Ha MaTpuIaTa ca CAMETPUYHH, aKO TE Ca Pa3NOI0KEHH CUMETPUIHO OTHOCHO (1) riiaBHUA
Juarosai, (2) BTOpHUHUS 1uaroHal, wiy (3) mpeceyHara TOUKa Ha JABaTa AMaroHana Ha MaTpHIaTa.
Ha Bceku enemMeHT OT MaTpuIiaTa ChOTBETCTBAT HA-MHOTO TPH CUMETPUYHU eeMeHTa. ChBKYITHOCT,
CBCTOSIIIA CE OT EJIEMEHT Ha MaTPULaTa 3aeIHO C BCUYKH HETOBH CUMETPUYHH €JIEMEHTH, HapuyaMe
CHMETPHYHA Tpyna.

Ipumep: B matpunara ¢ pazmepHocT 3 x 3

Qoo Qo1 Ap2
aip a1l Qay2
Ao QA21 Q22

{ao1, a10, a21, a12} i {aoo, a22} ca CUMETPHUYHU TPYITH.

Jla ce cheTaBu (DYHKIHS, KOSATO IPOMEHS MATPHUIIATA TaKa, ue gcexu enement %ij> 0 < %,7 < 10 op
MaTpuIara ce 3aMeHsI ChC CPeTHO-apUTMETHYHATA CTOMHOCT Ha €JIEMEHTHTE B HETOBaTa CHMETPHYHA
rpymna.


http://www.codecogs.com/eqnedit.php?latex=%5Cleft(%5Cbegin%7Barray%7D%7Bccc%7Da_%7B00%7D&a_%7B01%7D&a_%7B02%7D%5C%5Ca_%7B10%7D&a_%7B11%7D&a_%7B12%7D%5C%5Ca_%7B20%7D&a_%7B21%7D&a_%7B22%7D%5C%5C%5Cend%7Barray%7D%5Cright)
http://www.codecogs.com/eqnedit.php?latex=%5C%7B%20a_%7B01%7D,%20a_%7B10%7D,%20a_%7B21%7D,%20a_%7B12%7D%5C%7D
http://www.codecogs.com/eqnedit.php?latex=%5C%7Ba_%7B00%7D,%20a_%7B22%7D%5C%7D
http://www.codecogs.com/eqnedit.php?latex=%5C%7Ba_%7B00%7D,%20a_%7B22%7D%5C%7D
http://www.codecogs.com/eqnedit.php?latex=a_%7Bij%7D,%5C;%200%20%5Cleq%20i,j%20%5Cleq%2010
http://www.codecogs.com/eqnedit.php?latex=a_%7Bij%7D,%5C;%200%20%5Cleq%20i,j%20%5Cleq%2010
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3amaua 2. 3adauama Oa ce pewiu ¢ UNOA36AHE HA e3UK 3 NPOYEOYPHO UU 0OEKIMHO-OPUEHMUPAHO
npoepamupane (C, C++ wiu Java).

Hexka B TexcTOB (hailst ce chabpika eANHCTBEH PEI TEKCT, B KOMTO € OMICAaHO MpeICTaBsHe Ha JbPBO
IO cJeTHaTa CXeMa:

<aBpBO> ::= (<KOpeH> (<mpa3eH HU3>|<CMHUCHK OT HACIETHALIL>)),
KBJIETO
<KOpeH> ::= <IISJI0 YUCI0>

<CIMCBHK OT HACTAEIHUII> ::= <TBPBO> | <IBPBO>,<CHUCHK OT HACJICTHUIIN>

B Tekcra ce gomycka HATMYHETO Ha TIPOU3BOJICH OpOif MHTEPBAIH MEXKAY OTACIHUTE CIIEMECHTH.

Ha ce nanumie GyHKIUS, KOSTO MOJy4yaBa KaTo MapaMeThp HU3, 3a/1aBalll IMe Ha TEeKCTOB (aiin,
OIMCBAII IbPBO CHIVIACHO ropHaTa cxema. OyHKIMsITa 1a POYHTA ChABPKAHUETO Ha (aiiia, 1a
IIOCTPOsIBA B IAMETTA AbPBO, CHOTBETCTBAIIO Ha TEKCTOBOTO OIIMCAHME, U J1a U3BEXKIA HA KOH30J1aTa
MaKCHMaJIHaTa CyMa OT CTOMHOCTHTE IO IIBT OT KOPEHA Ha JbPBOTO 0 HAKOE OT JIUCTATA MY.

KonkpeTHOTO npencTaBsiHe HA IPBOTO B TAMETTa € 1Mo Barr uz6op.

HQLLM@Q ﬂ’LpBOTO, IMMOKa3aHoO Ha J0JIHATa Juarpama, €€ nmpeacTans 1o CJICAHNUA HaUUH!:

e (5 ((9 (0), (1 (4 ), (12 (0), (42 ON))

° ‘ 3a To3u npuMep GYHKIMATA CJCABA Ja U3BE/IC Ha eKpaHa YUCI0TO 48
=5+1+42.
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3amaua 3. Heka ca mamenu ciennute u3pasu Ha e3urute Haskell m Scheme. [la ce mocoun
KaKBa ¢ OIICHKAaTa Ha u3pasute. M30epeTe caMo e1H OT JIBaTa €31Ka 3a PEIICHUETO Ha 3a/1a4aTta U
HaIUIIETe MIMETO MY B JIaJICHOTO 3a IIeJITa noJjie. Touky 3a 3ajjauaTa ce JaBatr camo 3a U30paHust OT

Bac e3uk.

N30pan e3uk:

Haskell:

1. [ X [X] | X <- [ [1:2]1 [3)4] ] ]

OueHka:

2. ([ map (f 5) [1,2,3] | f<- [ (+), (=), (*) 1]

OueHka:

3" s [ ['b, el td" ]

OueHka:

Scheme:

1. (map (lambda (x) (append (list x) x) ) '( (1 2) (34) ) )

OueHka:

2 (map (1ambda (f) (map (lambda (x) (f 5 x)) '(1 2 3) ) ) (list + - *))

OueHka:

3. | (apply list (list (quote +) (quote 5) 8) )

OueHka:
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3anaga 4. [lanena e 6a3ara ot qanau Movies, B KOSATO ce chXpaHsiBa HH(popmMarus 3a GuimMu,
(GUIMOBH CTyIMa, KOMTO TH NMPOM3BEXK/IAT, TPOIYLEHTHTE HA GUIMHTE, KAKTO U aKThOPUTE, KOUTO

y4acCTBar B TAX.

Tabnumara Movie cvabpka HHGOpMANHA 32 = MOVIE = STARSY
bunmu. ATpubyTute title u year 3ae1H0 & li_';f 5 MOVIETITLE [FK]
(hopmupaT TBPBUYHUS KITIOY. B LENGTH # MOVIEVEAR [F]
sl _ = STUDID o INCOLOR 4 STARMAME [F]
Hie — 3arilaBue,  MAME o8 STUDICHAME [Fr]
Yyear — TOJINHA, B KOSATO € 3aCHET (QUIIMBT; f ADDRESS &2 PRODUCERCE [FK)
f PRESC#
length — nbIDKUHA B MUHYTH;
incolor —'Y' 3a useren ¢uam u 'N' 3a = MOVIEENEC ESMOVIESTAR
= i MaME
4epHOOSLT; i CERT# B ADDRESS
; i NAME § GENDER
studioname — IMe Ha CTY/IMO, BHHIICH KITF0Y n ADDRESS ;
. H d BIRTHDATE
KbM Tabimara Studio; £ METWORTH

producerc# — iMe Ha POAYIECHT, BhHIIICH
KJII0Y KbM Tabnumara MovieExec.

Tabnunara Studio cvappxa nHbopMalvs 3a GUIMOBU CTyHA:
name — UMe, ITbPBUYCH KJTIOY,

address — aapec;

presc#— HoMmep Ha cepTH(UKAT Ha TPE3UACHTA HA CTYIHOTO.

Tabnumara MovieStar cbabpxa HHGOpMANUs 32 GUIMOBH 3BE3/TH:
name — NMe, IbPBUYCH KITIOY;

address — ampec;

gender — nion, 'M' 3a mbx 1 'F' 3a xxeHa;

birthdate — poxxnena nara.

Tabmunara StarsIn cprbpka MHGOpMaNKs 32 yIacTHETO Ha (PUIMOBUTE 3BE31U BbB uamure. Tpute
aTpuOyTa 3aeHO (HopMUpAT IBPBUIHKA KITI0U. ATpuOyTuTe movietitle u movieyear o0pa3yBar
BBHIIIEH KJIIOY KbM Tadimiara Movie.

movietitle — 3arnaBue Ha QuUIMa;

movieyear — TOJIAHA Ha 3acHeMaHe Ha (uima;

Starname — nMe Ha GuiaMoBaTa 3B€37a, BBbHIIEH K04 KbM Tabnunata MovieStar.

Tabnumara MovieExec cvbpxa nH(OOpMAIUS 32 POIYLIEHTUTE HA (PIIIMH.
cert# — HOMep Ha cepTH(UKAT, MBPBHYCH KITIOY;

name — UMe;

address — anpec;

networth — HETHH aKTHBH;

birthdate — poxnena nara.

3abenescka 3a scuuxu mabauyu: Beuuku atpuOyTH, KOUTO HE yJacTBaT BbB (POPMHUPAHETO HA

I'bPBUYEH KITIOY, MOTAT Jla IpUeMat CTOHHOCT null.
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1. /la ce mocoun 3as1BKaTa, KOSITO M3BEX/Ja MIMETO Ha MPOIYIIEHTA K UMEHATa Ha (PHIMUTE,
MIPOAYLHpPAHH OT MpoxyneHTa Ha 'Pretty Woman'. Bp3M0OkHO € MMeTo Ha NpoyLieHTa Ha Gpuima na

HC € U3BCCTHO.

A)
SELECT t.name, title
FROM movie m JOIN (SELECT name, cert#
FROM movieexec
WHERE cert# IN (SELECT producerc#
FROM movie
WHERE title='Pretty Woman')) t

ON m.producerc#=t.cert#;

B)
SELECT name, title
FROM (SELECT cert#
FROM movieexec
INTERSECT
SELECT producerc#
FROM movie
WHERE title ='Pretty Woman') t

B)
SELECT name, title
FROM movie m JOIN movieexec me ON m.producerc#=me.cert#

WHERE title = 'Pretty Woman';

M)
SELECT name, title
FROM movie m LEFT JOIN movieexec me ON m.producerc#=me.cert#
WHERE me.cert# NOT IN (SELECT producerc#
FROM movie
WHERE title='Pretty Woman');
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2. Jla ce mocouu 3asiBKaTa, KOSITO 32 aKThOPUTE, YIACTBAIN B HAlH-MHOTO (PHJIMHA HA CHOTBETHOTO
CTYIMO, H3BEXK/Ia IME Ha CTy/INO, UME Ha aKThOp U Opoil pUiIMH, B KOUTO € y4acTBal akThOphT. B
pe3yiitaTa He TpIOBa Jia Ce BKIIFOUBAT (PUIIMH, 32 KOUTO UMETO Ha CTYJTMOTO HE € U3BECTHO.
A)
SELECT studioname, starname, COUNT(starname)
FROM movie JOIN starsin ON title=movietitle AND year=movieyear
WHERE studioname IS NOT NULL
GROUP BY studioname, starname
HAVING COUNT(SELECT starname
FROM movie, starsin
WHERE title=movietitle AND year=movieyear) >=
MAX(starname);
B)
SELECT studioname, starname, COUNT(starname)
FROM movie m LEFT JOIN starsin ON title=movietitle AND year=movieyear
WHERE studioname IS NOT NULL
GROUP BY studioname, starname
HAVING COUNT(SELECT starname
FROM movie, starsin
WHERE title=movietitle
AND year=movieyear) >= ALL (SELECT COUNT(*)
FROM movie, starsin
WHERE title=movietitle
AND year=movieyear
GROUP BY studioname, starname);
B)
SELECT studioname, starname, COUNT(DISTINCT starname)
FROM movie m JOIN starsin ON title=movietitle AND year=movieyear
WHERE studioname IS NOT NULL
GROUP BY m.studioname, starname
HAVING COUNT(starname) >= ALL (SELECT COUNT(DISTINCT starname)
FROM movie, starsin
WHERE title=movietitle
AND year=movieyear
AND studioname=m.studioname
GROUP BY studioname, starname);
M)
SELECT studioname, starname, COUNT(*)
FROM movie m JOIN starsin ON title=movietitle AND year=movieyear
WHERE studioname IS NOT NULL
GROUP BY studioname, starname
HAVING COUNT(*) >= ALL (SELECT COUNT(*)
FROM movie, starsin
WHERE title=movietitle
AND year=movieyear
AND studioname=m.studioname
GROUP BY studioname, starname);
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3anaua 5. TekctoB (aitn ¢ ume comprocl chabpxa 3a1a7eHaTa Mo-10J1y MOCISI0BATETHOCT
ot komaHu Ha bash 3a Linux. [la ce momyeprasT oneparopure, KOUTO H3BEKIAT TEKCT HA
CTaH/IapPTHHS U3XOJI M 332 BCEKH OT TSAX J[a C¢ HAIHUIIIE BISICHO KaKBO Iiie Ob1e U3BEACHO CIIe]
cTapThpaHe Ha (aiiia CbC CIeTHHUSI KOMaHICH PEI:

bash comprocl 1 3 5

AKO Ha CTaHAAPTHHUA BXOIQ 6T)I[e ImogazcHa mocCiaea0BaTeIIHOCTTA OT CUMBOJIN C d

br=1

br="expr $br \* $2°
a=$3

set ab bc cd de
shift

while true
do echo $*
for j
do if test $# -1t $br
then br=" expr $br / 2°
echo $br $7 >> file
else br="expr $br + $a°
echo $br $j >> file

fi
done
break
done
read al a2
while cat file | grep $al

do echo %$a $a2
wc -1 file
tail -5c file

exit
echo FIN
done
echo $a ¢$al

wc -c file
tail -21 file
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3amaya 6. [lajieH e eTepMUHHUPaH KpaeH aBTOMAT, ONPEIeiieH KakTo Cle/IBa:

BxozHa a30yka {0, 1}

MHOXeCTBO OT cheTostHuS {A, B, C, D, E}
HAyYaJIHO ChCTOSHUE A

MHOECTBO OT Kpaiinu cbetosiHus {C, E}

(GyHKIHS Ha TIpeXoAnTe O, ONpe/eNieHa 1Mo CIeHNS HaunH:

5(A,0)=B, 5(A, 1)=D, 5(B,0)=B, 5(B, 1)=C, §(C,0)=D, 5(C, 1) =E,
5(D,0)=D, (D, 1) =E, 5(E,0)=B, 5(E,1)=C

I[a CC KOHCTPpYHUpAa MUHUMAJICH JCTCPMUHUPAH KPACH aBTOMAT, CKBUBAJICHTCH Ha JaJICHUA.
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3amaua 7. Heka e nanen e neopuentupaa rpap G=(V,E).Heka W = {U SV : |U| = 2}.
I'pagpvm-0onvanenue nHa G, KOUTO OENEKUM C 5, ce nqeuHupa Kato G= (V,E') , KBJIETO

E=W \E ¢ MHOXKECTBOTO OT TOYHO Te31 Bb3MOXKHH pebpa, KOUTO He IprcheTat B G . Kassame, ue
rpadsr G = (V, E) e usomopgpen natpada G'= (V' E’), ako cpiiecTByBa ouekius f: V — V'
TaKaBa, ue 3a BCEKH JIBa BbpXa X,y € V e U3MbIHEHO CIEAHOTO: (¥,)) € pedbpo B G ToraBa u camo
Torasa, korato ( f(x), f(y)) e pebpo B G'. Camodonviuumenen epagh e Bceku rpad, KOUTo e

M30MOp(EH Ha CBOETO JOITbJIHEHHE.

Ha ce nokaxe, ue ako G = (V, E) e camonombinuteneH rpad, o |V | =0 (mod 4) un
[V|=1(mod4).
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3amada 8. Jla ce mpecMeTHE OMpeNeTICHUSIT HHTETPAIT

’ 1
/ x log, — dx
1 x


http://www.codecogs.com/eqnedit.php?latex=%5Cint_1%5E2%20x%20%5Clog_2%20%5Cfrac%201x%5C,%20dx
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YEPHOBA



