[AnCKpeTHe cny4dajHe rnpomjeHsbmBe

Mpumijep:
Kouka ce 6aua asa nyta. Heka je cnyyajHa npoMjeH/buBa X = 36upy bpojeBa aobujeHmx
Ha ropH0j CTpaHu Kouke y Ta aea H6auarba. OnucaTtu cnyyajHy NpoMjeHbuey X U
o4peanTN HEHO MATEMATMUKO OYeKMBaHe.
Pewere:
BpujeaHocTn koje X Moxe Aa y3ame Kpehy ce oa Hajmarber 36upa 2 Ao Hajseher 12. Ckyn
cBux Moryhux enemMeHTapHux gorahaja kaga ce kouka 6aua Asa nyTa je
Q={11),(%2),%3)....(6;4),(65),(6;6)} . MpocTuM npebpojaBarbeM yo4asaMo Aa ce 36mp 2
jaB/ba camo y jegHom cnydajy (1+1), 36up 3 y aea cnyyaja (1+2 n 2+1),... 36up 12y
jeaHoM cnydajy (6+6). CnyyajHa npomjeH/bmMBa X MMa pacnogjeny
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WTO 3anucyjemMo
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jeaHocTaBHMjeM 0bnnky. X :(
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oyekMBame 3a X je EX = inP(x =X;) LITO Yy OBOM C/ly4ajy uma obnuk
i=1
12
EX =) iP(X =i) Tj. EX ot 2, 7.8, 112 L 22
= 36 36 36 36 36 36

Mpumjep:

Ha nyTy kojum ce kpehe aytomMobun Hanase ce 4eTupu cemadopa of KOjux CBaku ca
BjeposaTHohoM 0.4 no3BO/baBa Nposas, a ca BjeposaTHohoM 0.6 3aycTaBrba ayToMobun.
Heka je cnyyajHa npomjeHbmBa X = 6pojy cemadopa nopea Kojux je aytomobun npoLao
[0 NpBOr 3aycTas/barba. OnucaTn ciy4dajHy NpoMjeHsbuBy X 1 OApeanTy HeHOo
MaTeMaTU4YKO OYEeKMBar-e U CTaHZapAHYy AeBujauujy.

Pelwere:

HajMarba BpujeaHOCT 3a cy4dajHy npomjeHbmnBy X aobuja ce kaga sBeh npsu cemadop
3aycTaBu aytoMobun un Taga je X =0. Hajseha BpujeaHocT ce aobuja kaga aytomobun
npohe nopea ceux cemadopa v 3aycTaBu ce Tek nocnuje Tora. Taga je X =4. Heka je S,

porahaj aa i—Tu cemadop no3Bos/baBa nNponas, a S_, cynpoTtaH gorahaj Aa 3abparyje
nponas. Taga je P(X =0)=P(S,)=0.6, P(X =1) = P(S,)P(S,) =0.4-0.6 =0.24,
P(X =2) =P(S,)P(S,)P(S,) = (0.4 -0.6 =0.096,
P(X =3) = P(S,)P(S,)P(S,)P(S,) = (0.4)° - 0.6 = 0.0384,
P(X =4) =P(S,)P(S,)P(S,)P(S,) = (0.4)" =0.0256
o 1 2 3 4
0.6 0.24 0.096 0.0384 o,ozsej'
OuekmBarbe je EX =0-0.6+1-0.24+2-0.096 +3-0.0384 +4-0.0256 = 0.6496 . iucnepaujy

KoHauHo X :(

DX = Z(xi —EX)*P(X =X;) MOXeMO jeaHoCTaBHWje n3padyHaTu kopuctehu dopmyny
i=1

0 1 4 9 16
DX = E(X?)—(EX)?. MNpu Tome je X °:
0.6 0.24 0.096 0.0384 0,0256



EX? =Y x2P(X =x) LUTO Y OBOM C/y4ajy Aaje
i=1

2=0%-0.6+1%-0.24+2%-0.096 + 3% -0.0384 + 4* - 0.0256 =1.3792 . CTaHAapaHa
Aesvjaumja oX =+/DX hey oBoM ciy4ajy 6uTtu
oX =4/1.3792— (0.6496)% =+/0.9572 = 0.9784

Mpumjep:

Ha kouku cy Tpu cTpaHe o3Ha4yeHe 6pojeM 3, asuje cTpaHe 6pojeM 2 u jegHa cTpaHa
6pojem 1. MNocnuje npBor 6auara Kouka ce 6aua jow OHOMMKO nyTa KOMMKO je 6uo 6poj
pobujeH y npsom bauamy. Heka je cnyyvajHa npomjeHsmBa X = 36upy 6pojeBa aobujeHmx
y TMM 6auarmMa, He padyHajyhm npBo 6auame Koje caMo oapehyje konuko nyta he ce
Kouka 6auatn. Onucatv cny4vajHy NpoMjeH/bmBy X U OApeavTM HeHO MaTeMaTuyko
o4YyeKkMBame.

Pewene:

BpujenHocTn koje X Moxe Aa y3Me kpehy ce o HajMarber 36upa 1 Koju ce jaBrba ako
ABa nyTa aobujemo 6poj 1 oo Hajeeher 36upa 9 Koju ce jaBrba ako YeTupu nyTa gobujemo
6poj 3. Heka je H,; i=123. gorahaj aa je y npsom 6auary nao 6poj i. Taga je no

3
¢opmynu ToTanHe BjepoBaTtHohe P(X =k) = ZP(Hi)P(X = k|Hi); k=123..89.
i=1

P(X =K) = P(H,)P(X = KJH)+ P(H,)P(X =kJH,) + P(H,)P(X =KH,) T}

P(X=k)=%P(X:k|H1)+§P(X=k|H2)+%P(X=k|H3)
P(X = 1)—1 1+E~O+§~0
6 6 6 6
12 211 3 . . ..
P(X=2)=——4+—-—-— +—-0 (jepHa ABOjKa unu gBuje jeamHuvle
( )666666(JAD.J fBvje jeanHuue)
13 2(12 3111 ,. . . .
PX=3)==—-+—-| == 2|+ === €Ha TpojKa , N ABOJKa W jeanHuua, nnu
( )66666]6666(J'q pOj ABOjKa 1 jeanHuL
Tpu jeanHuue)
6 6 6 6 6 6) 6\6 6 6
p(x =5 1.0+ 2. z.§.2j+§.(1.1.§.3+1.z.3. j
6 6 6 6 6 \6 6 6 6 6 6
px —6)=L.042.(3.3),3 (1.3.§.6+z.z.zj
6 6 \6 6/ 6\6 6 6 6 6 6
X =7)=L.042.043. 1.§.§_3+zz.§.3j
6 6 6 \6 6 6 6 6 6
P(X = 8)_1 2.0+§. 2§§3}
6 6 6 \6 6 6
px=9)=L.04 z.o+§(§.§.§
6 6 6 \6 6 6



36 84 159 138 207 240 189 162 81 ra
-36+2~84+3-159+...8-162+9-81)
64

_(123456789]

=05.444.

9 : (@
EX =Y kP(X =k) Tj. EX =
k=1

Mpumijep:
[Ba urpaya urpajy urpy ca cnegehum npasunnmMa:
Ako ce npunukom Hauara ABKje KouKe nojaBu kao 36up 6poj 7 Harpaay aobuvja npsu
urpad. Ako 36up 6yae 10 Harpagy aobuja apyru nrpad. AKo ce kao 36up nobuje Hekn
Tpehu 6poj nrpaun anjene Harpaay Ha jeaHake ajenose. lNpuje ceakor 6auarba urpadn
ynaxy cyMme koje dopmupajy Harpagy. Y KakBoMm ogHocy Tpeba aa byay HMx0oBM ynosu aa
61 urpa 6una KopekTHa?
Pelwere:
CMaTpaheMo aa je nrpa KopeKkTHa ako Cy o4ekMBaHu fobuum CBMX urpaya jeaHaku. Heka
Cy criyyajHe npomjeHsbmBe A = aobuTak npBor urpaya n B = gobutak gpyror urpava.
Heka cy a u b cyme koje ynaxy npsu u apyru urpad. lorahaju ga 36mup 6pojesa Ha
AiBuje Kouke nobuje spujeaHoct 7, 10 unu Heku Tpehu 6poj nmajy sjeposatHohe 6/36,
3/36 n 27/36. Pacnogjene HaBeAeHNX CnyyajHuUx npomjeHsbnsmx he 6utu:

( b -a (a+b)/2—a] _(—b a (a+b)/2—bj .

; , B: . U3 ycnosa EA=EB pobuja

6/36 3/36 27/36 6/36 3/36 27/36

6

3 27 ,a+b 27 ,a+b
ce—-b+£.(—a)+

6 3 ) )
—(———-a)=—-(-b)+—-a+—(——-Db) T1j. 39b =33a wTO A3je
36( 2 ) 36( ) 36 36( 2 )T A4

nponopuujy a:b=13:11. To 3Haun ga Ha cBakMx 11 eypa Koje ynoXxu Apyru urpad npsu
urpad Tpeba fa ynoxu 13.

[pumjep:
Ctpuvjenay nountbe Aa raha MeTy ca aarbuHe S, . lNocnuje NpBor NoroTka ca AasbuHe S,
npenasv Ha gasbuHy S,, @ NOCAuje NpBOr NOroTka ca AasbuHe S, 3aBpluasa raharbe.

Heka je cnyyajHa npoMjeHrbmBa X jeaHaka 6pojy ussplueHux raharba. Hahu pacnogjeny u
oyekMBarbe 3a X ako Cy BjepoBaTHohe noraharba MeTe ca AarbuMHa S, n S, jenHake 1/2

n1/3.

Pewere: X je cnyyajHa npoMjeHsbMBa Koja MoXe Aa y3uMa 6ecKOHayHO MHOro
BpujegHoctn: X €{2;3;4;...n;...}. florahaj X = n ce peanusyje ako ce peanusyje jeaaH
o4 enemMeHTapHux gorahaja o, :100..2.01, ®, = 0100..3.01, W, = 00100..4.01,

@, = 0.,.1.0100.1. 01, ..w,,= 00...911 raje je o, porahaj aa je ctpujenay npeu nNyT

Moroamo ca AarbuHe S, y / —ToM rahakby a Apyru nyT ca fa’biHe S, y 71 —ToM raharby.
(/=123,..n-1.)Kako je P(w,)=(1/2)™" *(1/2) *(2/3)"* *(1/3) To je

POX =)= 5 8)* W2 * * (213" 5 n=234;..
PUX = 1) = WO)I™* S W2 * 2/
PX = ) = (Y8)(2/3)"* 3. (3/4)"



L1-(3/H™

P(X =n)=(1/6)(2/3)"* ———~

(X =m=WeEy ——op

P(X =n) = (4/6)(2/3)"2(1—-(3/4)"") = (2/3)"*(1-(3/4)" ")

P(X =)= (23" -(2)"

Kog cny4yajHux NpoMjeHbnBMX KOje Mory Aa y3uMajy 6ecKoHa4yHO MHOro BpujeaHoCTH
NnocTojare MaTeEMaTUUKOI OYEKMBaHba 3aBUCK O KOHBepreHuuje oarosapajyher peaa.

EX =3 n*P(X =)= 3. n* (/3™ - 2)™)
=A% (@3 - W2 = Y (D@3 -Y (+DED)”

=0

11
(1-(23)" -2y

=9-4=5.

[pumjep:

N3 KyTuje y Kojoj ce Hanase Kyrnumue o3HadeHe 6pojesuma 1,2,3,4,5,6 n3snade ce
cny4yajHo, 6e3 Bpaharba jegHa no jeaHa kyrnuua. Misenadere npecrtaje kaga 36vp
n3pyyeHux 6pojeBa noctaHe Behn o 10. Heka je cnyyajHa npoMjeH/bmBa X = 6poj
N3ByYeHUX NapHux Kyrnvua. Hahm pacnogjeny 3a X “ HeHO MaTeMaTUYKO OYeKMBaH-e.
Pewene:

MN3Bnayerem caMo HenapHUX Kyrnumua He Mmoxke ce noctuhu 36up sehu og 10 na mopa
6uTn n3syyeHa bap jegHa napHa kyrnvua. 3aTo je X e {12,3}. 3a porahaj (X =1) Tj. 3a

pforahaj aa je usBydeHa jegHa napHa Kyrnvua nNoBOSbHO je Aa byay mM3ByyeHe Kyravue ca
6pojesmuma (5,6) wnm (1,5,6) wnm (3,5,6) nnn (1,3,5,6) wnn (3,4,5) nnn (1,3,4,5) nan

(1,2,3,5). 3a ogpehuBarbe BjepoBaTHONa 0BMX Aorahaja MOpaMo BOAMTU padvyHa O TOMe
Ha KOMMKO Ha4yMHa ce Mory peanusosaTtu. Kyrnuue 3,4,5 ce mory ussagutn y 6uno kome

oa 3! nopenaka na je P(3,4,5) = %%%3& % Kyrnuue 3,5,6 ce mory U3BaauTu Tako aa ce

n3Bnayer-e 3aBpLuUn KyrnmuoM 5 nnm 6 anu He u kyrnnuom 3 jep 6u npuje Tora 36mp 610

Behu og 10 na je P(35,6) = %%%(2-2!) = 3—10 CnuuHo, kyrnunue 1,3,5,6 ce Mory u3sagutu

Tako Aa Ce U3BMayere 3aBpLum Kyrnvuom 5 (Ty umMamo 3! nopeaaka 3a Npee Tpu Kyrnuue)

nnn 6 (UCTo) anun He n kyrnuuom 1 nnm 3 na je P(1,3,5,6) =%%%%(2-3!) =3—10. 36or TOra je

P(X =1) =P(5,6) + P(15,6) + P(35,6) + P(1,3,5,6) + P(3,4,5) + P(1,3,4,5) + P(1,2,3)5)

P(X =1)=1ip, 111, 111, 1111, 1115 1111, 1111,

65 654 654 6543 654 6543 6543
P(X =1 =i+i+i+i+i+i+i=i

15 30 30 30 20 20 15 15
3a gorahaj (X =2) Tj. 3a gorahaj Aa cy nssydeHe asuje napHe Kyrauvue noBosbHO je aa
6yay n3BydeHe Kyrnuue ca 6pojesmuma (1,4,6) unm (3,4,6) unu (4,5,6) nnu (1,3,4,6) nnn
(1,4,5,6) nan (2,3,6) nan (2,5,6) nan (1,2,3,6) nam (1,2,5,6) nam (2,3,5,6) nam (2,4,5)
wnm (1,2,4,5) vnn (2,3,4,5) vnm (1,2,3,4,5). Kako je

111, 1 111, 1

P(L4,6) = P(3,4,6) = P(2,36) = P(245) = ===31=— u P(4,56)=P(256)==->4=—

()()()()65420()()65430
1111 1
P(L236)=P(1245) =-=->=(3-3) = —,
()()6543()20

1111 1
P(13,4,6) = P(1256) =P(2345)=-=>>(2-3) = —
(1.3.4,6) = P(1,25,6) = P( )=5523@ =35



1111 1 11111 1 .
P1L4,56)=P(2356)=====(1-3)=—, PL2345)=-==== 1.4)=— TOje
( ) =P ) 6543( ) 60" ( ) 65432( ) 30 )
P(X=2)=4-i+2-i+2-i+3-i+2-i+i=§

20 30 20 30 60 30 15

3a porahaj (X =3) Tj. 3a gorahaj Aa cy ussyyeHe Tpu napHe Kyravue noBosbHO je Aa
6yay n3BydeHe Kyrnuue ca 6pojesmma (2,4,6) nnm (1,2,4,6) unn (2,3,4,6) unn (1,2,3,4,6).
P(X =3)=P(2,4,6)+ P(1,2,4,6) + P(2,3,4,6) + P(1,2,3,4,6) .

111, 1111 1111, 11111 2

P(X =3)==2-64+---2124-2g -2-=2 H= =
654 6543 6543 65432 15
123 3 5.9.843.
X : EX =3 kP(X =k) Tj. ex - (15+2:8+3:2) 27 _, o
58 2)— L 15 15
15
[pumjep:

Y KyTnju ce Hanase 3 bujene, 3 upHe 1 3 nnase Kyrnuue. U3 KyTuje ce nssnade cny4yajHo,

6e3 Bpahama jeaHa no jeaHa Kyrnvua. M3snadene npecraje kaga ce og jeaHe 6oje

N3BYKYy cBe Kyrnuue. Hahu 3akoH pacnogjene n MateMaTuyko O4YekuBare Cry4vajHe

npomjeHsbnee X = 6p0j U3BYYEHUX LPHMX Kyrnauua.

Pelwere:

N3Bnauere ce MoXe 3aBpwmnTh 6e3 njeaHe M3By4veHe LpHe Kyrnauvue, ca jeaHoM, asuje

nnun cee Tpu. 3ato je X € {0,1,2,3}. forahaj (X =0) Tj. porahaj Aa Huje n3By4eHa HUjeaHa

LpHa Kyrnvua ce peanusyje ako ce peanusyjy gorahaju (B,B,B) wnu (P, B,B,B) unn
321 3321

P,P,B,B,B). Hbuxose BjepoBaTHohe cy P(B,B,B)=—-=, P(P,B,B,B)=——=—,

( ) jep y P( ) 987 ( ) 9876
32321 . . .

P(P,P,B,B,B) = 98765 Cse ocTane noBosbHe gorahaje 4obujaMo ako 3aMUjeHMMOo

ynory nnaeux n bujenux kyravua n yamemo y 063mp moryhe apyraudvje pegocnene
n3Bnademra Kyrnvua. MNpu ToMe BoAMMO payvyHa Aa ako MMa U3BYYEHUX Kyramua
pa3nunuute 60je, nocneara Kyravua Mmopa butn Tpeha kyrnvua oa jeaHe 6oje. Ha
npumjep 3a gorahaj (P, P, B, B, B) nocneama kyrnvua mopa 6utn bujena a pegocnea npee

: 41
YETUPU Kyrnnue MoXe aAa Ce MUJEHa LUTO CE MOXE ypaauTn Ha ﬁ HA41Ha .

| |
P(X =0)=P(B,B,B)-2+ P(P,B,B, B)-2-%+ P(P,P,B,B, B)-Z-%.
| ! | 12!
p(x —0)=321.,,3821 , 8 32321, 4 37
987 9876 28 98765 221 420
[Jorahaj (X =1) Tj. gorahaj aAa je nssyyeHa jeaHa LpHa Kyravua ce peanunsyje ako ce
peanu3yjy gorahaju (C,B,B,B) wwm (C,P,B,B,B) waw (C,P,P,B,B,B). Cin4Ho

| | |
npeTxoaHoM uhe: P(X =1)= 52t p 3 33321, 4 332321, 3 %
9876 21 98765 2l 987654 2121 420

Horahaj (X =2) T1j. gorahaj Aa cy u3By4eHe ABuje LpHe Kyriuvue ce peanusyje ako ce
peanu3yjy gorahaju (C,C,B,B,B) wm (C,C,P,B,B,B) wm (C,C,P,P,B,B,B). ChnyHo
npeTxoaHoM buhe:

32321 2-£+323321 2-i+3232321 5. 6! _E

98765 221 987654 221 9876543 212121 420°
BjepoBaTtHOhy gorahaja (X =3) Moxemo oapeantu unm nomohy gorahaja (C,C,C),

(P,C,C,C), (P,P,C,C,C), (P,B,C,C,C), (P,P,B,C,C,C), (P,P,B,B,C,C,C) uu



140

P(X=8)=1-P(X =0)-P(X =1)-P(X =2) =7~

(01 23
'\37 96 147 140 )-—

420
3 : i : :

EX —SKP(X —k) 1) Ex - (037+1:96+2:147+3:140) 810
> 420 420

=1.928.




