HpquOJfCHtl mamemamukKka
npoJiereH Tpumectsp 2009/2010 yu.rog.

10. Cayuaiinu cp0uTHS. /lelicTBUS Cbe caydaiinn cpouTus. Kitacnyecka
BEPOSITHOCT. BeposATHOCT HA cyMa M NPOU3BEJAeHUE HA CHOMTHA.

I'n. ac. Xpuctuna KynunHa

|. Ocnognu nonamus: onum, uzxoo, cooumue. Illpumepu.

Ipumep. 1. XBbpisiMe €JIHA MOHETA BEJHDBK BbPXY IJIaJKa ITOBBPXHOCT.
Q={JI,T}.

Cooutnero A = {JI} e caydyaliHO CHOMTHE, KOETO MOKE Ja C€ 3a7aA¢ N0 €AvH
OT CIICAHUTE HAYMHU: IIPU XBBHPJISIHE HA €1HAa MOHETA CE MOSABIBA €IHO JIUIIE;
WJIH IIpY XBBPJISIHE HA €IHA MOHETA HE CE IOSABsABa repo.



Ilpumep.2. XBbpiisiMe ABE pa3IMUHA MOHETU BEJIHBIK.

Torasa Q0 = {JUL, JII', I'JI, I'T'}.

Cooutuero A = {JII', I'JI} e cmydaliHO ChbOMTHE, KOETO MOKE J1a CE 3a7aJI€ T10

€IUH OT CICAHUTE HAUMHU: JBETC MOHETHU MOKA3BaT pa3jIndyHM CTPaHH; Iaga ce
TOYHO €HO JIMIIC; MajJia C€ TOYHO €IuH Irepo.

CpOutnero B = {mama ce Hau-MHOTro €AuH rep0} uMa Tpu OJaronpusITHU
u3xona B = {JUJI, JII', I'J1}.

Ilpumep.3. XBopname equd 3ap Begunsxk. Torasa (L = {1, 2, 3, 4, 5, 6}.

CpOuTHeTo A = {I1agar ce 4eTeH Opor TOYKH } MMa TP OJIarONPHUSITHU U3X0a

A={2, 4,6}



CooOutnero B = {magar ce HeueTeH Opor TOYKH } UMa TpHU OJarolpusITHU
m3xona B = {1, 3, 5}.

Ilpumep.4. XBppnsamMe asa pa3znuynu 3apa Beagabxk. Torasa (0 = {(1,1), (1,2),
(1,3), (1,4), (1,5), (1,6), (2,1), ..., (2,6), (3,1), ..., (6,6)}. | Q2 | = 6.6 = 36.

CooOutnero A = {IIOHE €AMHMAT 3ap MoKa3Ba eaHa Touka} = {(1,1), (1,2),
(193)9 (194)9 (195)9 (196)9 (291)9 (391)9 (491)9 (591)9 (691)} nma 11 6Har0HpHHTHH
n3xona, |A| = 11.

Ceoutnero B = {cymara oT ToukuTe Ha nBara 3apa e 7} = {(1,6), (2, 5), (3, 4),
(4, 3), (5,2), (6,1)} nma mect 6aaronpusaTHu u3xoaa |B|=6.

Cwroutnero C = {cymaTa OT TOUYKMTE Ha ABaTa 3apa ¢ rmoseue ot 10} = {(5,6),
(6, 5), (6, 6)} nma Tpu OaaronpusaTHH u3xona |C| = 3.



Ilpumep.5. ]IBe nena XBupIIAT 3ap, AOTOTaBa, JOKATO ce magHat 6 Touku. Heka
¢ Y 03HaunM najaHeTo Ha 6 Touky, a ¢ H - maganeTo Ha pa3iandeH Opou oT 6
Touku. Torasa () e 6e3kpaitHo nu30poumo MHOkecTBO {1 = {¥Y, HY, HHY, ...}.

Cooutuero A = {IIppBOTO JeTe neuenau urparal = {Y, HHY, HHHHY, ...}.

|l. /leticmeus coc cooumus.

B npumep 4:
AnNnB={(16),6,1)},BNnC=0,B\A=4{(2,5), (3,4), (4, 3), (5,2)},

B U C ={(1,6), (2,5), (3, 4), (4, 3), (5,2), (5,6), (6,1), (6,5), (6,6)},
IAUB| = |Al+|B|—|ANnB| =11+ 6 — 2 = 15.



3aoaua 1. Annaparypa ce CbCTOH OT TPHU HE3aBUCUMO padoTemu yacTtu. Heka ¢

A; o3HaunM croutreTo A;={i""" YacT ce moBpexaa npu msnurtanue}. Jla ce

MOJICIUPAT 4Ype3 chbouTusiaTa Aj, CLOUTHSATA:
a) A = {TOYHO eHa YacT Ce IMOBPEK/a IPHU U3IIUTAHHUC };

Pemenue: A = A1A,A; + A A, A3 + A{A,A;

0) B = {nBe yacTu ce moBpeXaaT IPH U3IUTAHUC };

Pemenue: B = A1A214_3 + AlAzA_3 + A_1A2A3

¢) C = {maii-MHOTO €Ha YacT ce€ MOBPEK/Ia IIPH M3IIUTAHNUC };

Pemenue: C = {44,453} U A

2) D = {mone enxHa yacT ce moBpekaa MPH U3ITUTAHHC }.



PCHICHI/IGI D — Q\{A1A2A3}

3adaua 2. OnuThT C€ ChCTOM B TPUKPATHO XBBPJISHE Ha MoHeTa. Onuiiere
IIPOCTPAHCTBOTO OT €IEMEHTAapHHU chOuTHA U crouTusta B U D, C N D, C\A,

aKo:

A = {rep6 ce maga Benaw:x } ={JUJIL", JIT'JI, T'JIJI},

B = {rep6 ce mama asa et }= {JII'T, I'JI', I'TJI};

C = {rep6 ce maga He moBeue ot aBa nbTH}={JIJIJI}U A U B;

D = {rep6 ce naga HeueteH Opoit bt }=AU{I'TT}

Pemmenue:

BuD = Q\{JULT}




CNnD=A4A
C\A ={JIT'T, TJIT, TTJ1, JIJUT}

l11. Knacuuecka eepoammnocm.

OpoM 6J1IaronpUATHU U3X0AH 3a A

P(A) =
6pOH BCHU4YKH HU3XOHU HA OIIMTA

3adaua 3. XBbpJISIME IBa pa3jIUuyHU 3apa. Jla ce HamepaAT BEpOATHOCTUTE HA

CHbOUTHUSITA:

11

a) A = {none exquHMUs 3ap noka3Ba egHa Touka}y, P(A) = -



6 1
6) B = {cymara ot roukure Ha 1Bata 3apa e cenem}, P(B) = — = -

3

1
B) C = {cymaTa oT TOUKHTE Ha JABaTa 3apa € noseue oT Aecer}, P(C) = s

y 9 1
r) D = {u nBara 3apa mokassat ueTeH Opoit Touku}, P(D) = o

3aoaua 4. B norapus ot 12 owiiera, 4 ca me4eIUBIIN. AKO KIIMEHT € 3aKyITHII
IBa OWJIETA, HAMEPETE BEPOSATHOCTT HA CICIHUTE ChOUTHS:

C3Ci 16
C2, 33

a) A = {equuusT oT OMJIETUTE Ja Ieuenn, a apyrus — ue}, P(A) =

6) B = {u nBara Ounera ga neuensar} = P(B) =



C5CP 14
4 =
CZ, 33

¢) C = { auto eauH ot Ounerure na He mneuenu y = P(C) =

19

2) D = {mone eaqunust ouner ga neuenuy = P(D) =1 - P(C) = -

3aoaua 5. Ha niet kapToHueTa ca HanmucaHu yuciara 1, 2, 3, 4, 5. Hameperte
BEPOSTHOCTTA Ha CJICAHUTE ChOUTHUS:

a) A = {1Ipu CIy4allHOTO W3TErIgHE W MOAPEKIAHE HAa BCHYKUTE IICT

KapTOHYETa, YucliaTa Ja ce MHOAPEIAT IOCJIEAOBATSIIHO B HapacTBalll HIIH
2 1

HamaisgBami peay, P(4) = e,

6) B = {npu ciy4aiiHOTO H3TCIVISHE W IMOJApPCIKAAHE Oe3 épvluyare HA TPH OT
KapTOHYEeTaTa Ja Ce MoIydJaT MOpeJaHN YKCiIa B HapacTBalll pe/}



B = {123, 234, 345},
3 1

P(B)=15=515= 3

g) C = {an CIIYYAaUHOTO U3TEIJIIHE C epbmane Ha TPU OT KapTOHYETATA 1A CE
V2 52 1

IOJTy9H YKCIIO, 3aBbpmBamo Ha 3}, P(C) = VS =5=c
5

V. Bepoamnocm na cyma u npouszeeoenue na covoumusl.

dopmyJia 3a BePOATHOCT HA CyMa OT ChbOUTHS.
P(AUB) =P(A)+ P(B) —P(ANnB), A, B — IpOX3BOJIHH.

P(AUB) =P(A) + P(B), ANB=¢



dopmyJia 3a BEePOATHOCT HA MPOU3BeAeHHE HA ChOUTHS.
P(A.B) = P(A).P(B/A)
P(A.B) = P(A).P(B), A, B — He3aBHCUMHU CbOUTUA

3adaua 6. B eguH MarasuH € II0JIy4€Ha IMapTUIA OT HAKOJKO HOMEpa OOyBKHM
B pPa3IM4HMU BETOBE. 45% OT BCUYKM HOMEpPA ca B 4yepeH UBAT, 20% - B CHB,
25 % - B xapsIB LIBAT, a OCTaHAIWUTE ca 4yepBeHH. Hamepere BEpOsITHOCTTA Ha
CJIEJTHUTE CHLOUTHU:

a) A = {ciyuaiino B3eT yu(dT 00YBKHU J]a € YEPEH UK KasiB};
A; = {B3eTus uudT 0OyBKH € UEpECH},

A, = {B3eTus undT 00yBKH € Ka]sB};

A; = {B3eTtusa undT 00YBKH € CHB},



A, = {B3eTusa unT 00yBKH € UCPBCH},

P(A) =P(A; +A,)=P(4,)+P(4,) =0,45+ 0,25 = 0,70.

6) B = {ciryuaiino B3eT undT 0OyKBU J1a HE € YEPECH }.

P(B)=P(A, + A; +A,) = P(A,) + P(43)+ P(A,) = 0,25+ 0,20 + 0,10
= 0,55.

P(B)=1-P(B)=1-0,45 = 0,55.

3adaua (. Ha crenaxx B OmOmianoreka uma 12 ydyeOHMKa mo ,,BeposTHOCTH U
CTAaTUCTHKA®, 5 OT TAX - MOABBP3aHU. bHOmnoTekap n30upa CIy4amHO €IHO
cien apyro asa ydcoHuka. Hamepere BeposiTHOCTTA 3a TOBA:

a) A = {TbpBUAT OT YUEOHUITUTE Jia € TIOABBP3aH, a BTOPUST — HE };



-TUAT

Jlepunupame crouTusgta Aj = {I" B3eT yueOHHK € IOABbP3aH}, I=1, 2.

P(A) = P(AT) = P(ADP(A;/Ar) = . ox = o
6) B = {camo equHUAT OT ABaTa yuecOHUKA /1a € IIOABBP3aH };
P(B) = P(Ay Ay + A1Ay) = P(A1)P(A,/A,) + P(A1)P(Az/Ay)
5 7 7 5 70
1211 T 12'11 132
CsC; 70
CZ, 132

¢) C = {moHe enuHUAT yueOHUK Ja € IOABBP3aH }.



15
12°11 22

3aoaua 8. CTyaeHT TbpPCHM MareMarudecka ¢GopMyna B TpU pPa3JIudHU

P(C)=1-P(A; A;) =1—P(A)P(4,/4) =1

CllpaBOYHMKA. BeposTHocTTa 3a TOBa (popmyiara Aa C€ HaMHpa B I'bPBHUS
crupaBoyHuK € 0,6, BbB BrOpui - 0,7, a B Tpetus - 0,8. Hamepere BepositHOCTTA
3a TOBA CTYJICHTA Ja HaMEepH (popmyliaTa

@) U B TPUTE CIIPABOYHUKA,;

A={mamupa dopmynara 1 B TpUTE CIIPAaBOUHHKA }

A; = {namupa popmymataBi
P(A) =P(A A, A3) =0,6.0,7.0,8 = 0,336.

0) caMO B €IMHUS CIIPABOYHMUK;

CIIpaBOYHMK }, 1=1,2,3.



B = {mammpa popmymnara camo B e JUHMS CIIPABOYHUK }

P(B) = P(A, 4, A5 + A, A, A5 + 4, A,A3) = 0,6.0,3.0,2 + 0,4.0,7.0,3 +
0,4.0,3.0,8 = 0,188

8) TIOHE B €JIMHUS OT CIIPABOYHHUIIMTE;
C = {mammpa opmynara MoHe B CAUHHS CIPABOYHHK }

P(C)=1-P(4, 4, A4;) =1— 0,4.0,3.0,2 = 0,976

3adaua 9. 3a curHanuzanys 3a aBapus Ca MOHTHPAHM JBa HE3aBUCUMO
pabdoTely curHanu3aropa. BeposstHOCTTa 3a TOBA, Y€ MpH aBapus Ie cpadoTh
mbpBUsA curnanu3arop € 0,95 a 3a Bropus ta3u BeposTHOCT € 0,90. Hamepere
BEPOSTHOCTTTA IPH aBapHSI:

@) TIOHE €AWHUS CUTHAJIN3aTOoP Jia Jaje CUrHai 3a aBapus; (o1r. 0,995)



0) TOYHO €QWHUS CUTHAIM3AaTOp JAa aaae curaai; (otr. 0,14)
8) HUTO €IMH OT CUTHAIW3aTOPHUTE Aa He nmoaanae curnai; (orr. 0,005)

JlobJIHUTEITHH 3a1a4H .

1. XBepig ce 3ap. Ceoutnero A ={mamar ce HeueTeH OpoM TOuku}, B =

{magar ce Opoif Touku, KpaTHu Ha Tpu}. Hamepere crbutusara A, A+B,
AB 1 TexHHUTE BEPOSITHOCTH.

2. XBBPJIAT C€ JiBa pa3iidyHu 3apa. HaMmepere BeposITHOCTTA 3a TOBa cymara
OT OposI Ha MMaJHAJIUTE CE TOUYKU JIa €:

a. UYerHa;
b. HeuertHa;

C. llo-romsima vnu paBHa Ha JieCeT.



3. Or uuppure 1, 2, 3, 4, 5 ce u3dupa eaHa, cjed KOETO OIle edHA.
Hamepere BepodaTHOCTTA:

a. IIppBara m30OpaHa ga € HEUETHA,;

b. IIppBara n30paHa Ja ¢ HEUETHA, a BTOpaTa — YCTHA;
c. MW nBere n30paHu ga ca HEYCTHHU.

4. B TeneBHM3MOHHO CTyauo mMa 4 kamepu. BeposTHocTTa 3a BCsSKa 1a €
BKJIIOUYCHA B masicH MoMeHT € (0,7. Hamepere BeposTHOCTTA 3a TOBA:

a. Jla ce BKIIFOUEHH BCUUKH KaMEPHU;

b. Jla He e BKIIOUCHA HUTO €HA KamMepa;

C. Jla € BKIIrOYEHA IOHE €/IHA KaMepa.



