3AJIAIIN CA BEYKBI
113 TIPEJIMETA
BEPOBATHOTRA I CTATUCTUKA B

np Munan Jopanosuh



1. Oapenurn kKapakTepucTudHy (HYHKIH]Y CIIydajHE BEJTUIUHE:
0
L—p
6) X2 koja uma 6unomuy B(n,p) pacnogeiy;

. 1
a) Xi xoja uma < » ) pachogey;

B) X3 koja uma IlyaconoBy P(\) pacuojeny u nokazaru na ako X3 uma Ilyaconosy P(A) pacio-
qeny, a X4 uma I[TyaconoBy P(u) pacmojiesy u He3aBUCHE Cy, OHIA HUXOB 36up X3 + X4 uma
ITyaconosy P (A + ) pacmogeny;

r) X5 umja rycruna pacnojese je f(z) = %e"x‘, x € R, a 3aTum uzpavynaru oueknsame £ X5 u
nucmep3njy DX,

2. Onpemury pacnofeny ciaydajHe BeJMIUHE 33 Uhjy Kapakrepuctuany GyHmmjy ¢(t) Baxku ja je:

34cost,
) (t) = Bt -
6) o(t)=(1—-B)1+a) (14 ae ™)1 —Be?) 1 0<a<f<1;
1
B) ¢(t) = 5=
3. 3a mesaBucue caydajoe Besmmambe Y w Z Baxu ja je X =Y + Z. Ako cayuajua Besmamaa X

uma, yaudopmuy U[0,n + 1] pacnogeny, a Y yaudopmuy U[0, 1] pactogenry, oapeauru pacrnoesry
clIydajHe BeJIudnHe 7.

5. Heka je Q = {wg|k € N} ckyn esemenrapunx mcxosa Hekor excrnepumenta u P{wy} = #. 3a

n, k=n, X
a Y, =1— =3. Ucturarn €Be—4e+#pH—
0, k#mn,”’ " n? y pacnogenu

-Bpere KOHBEPreHnuje Husa ciaydajanx seananua (X, ), OHOCHO HU3a cirydajHux Bejmauna (Y,).

cBaku npupojan 6poj n meka je X, (wg) = {

6. 3a cBaku npupojgan 6poj n caydajua Besuanna X, uma yaudopmuy U0, %] pacroiesty, a He3aBUCHA,
1
OJ1 The CJIyUYajHa BEJUUNHA Y, MMa 3aKOH PACIOIe]e < 1 1 > . Axo je Z, = X,, + Y, ucuuraru

2 2

-cBe—HCEHPH-BPEFE KOHBEPreHIMje HU3a, CIydajHux Bejuauna ().
y pacnogenu

7. JlaT je HU3 HE3ABUCHUX CJIYYajHUX BEJUUUHA IHjU ONIITH wWiad X, numa yaudopmuy U [0, n] pacmoe-

ay. Ako je Y, = min{l, X, }, ucnurarn-cueuerupu spere KOHBEPreHIMje HU3a CJIyIajHUX BEJTMINHA,
(Yn)_ y pacnogenu

9. Cayuajua sesuunna Y uma yaudopmuy U0, 1] pacnogerny. 3a cBaku npupojan 6poj n Heka je
X, = a,I{Y < 1} +Y - I{Y > 1} Onpesururn uus 6pojesa (a,) Tako na 3a csako n € N
6yme EX,, = 0 u 3a Tako uzabpame a, HCINTATHU -CBe-UCTUpPH-BPCEe-KOHBEPIeHIIN]je HU3a CJIYIajHIX
sesimunHa (Xp). y pacnonenv

y pacnogenu
10. ¥V 3aBucHOCTH O BpeaHOCTH peanHor mapaMerpa « (o > 0, # 1), UCIHTATH €Be—HeEHpH—BPere-

KOHBEPI'eHIMje HU3a HE3aABUCHUX CJYyYajHUX BEJUYMHA YHUjU OHIITH wiaH X, uMma yHUbOpMHY
1 1
U0, =] U 1,1+ -]) pacmozery.

1
. . . " on on
11. ﬂaT Jé HU3 HE3aBHUCHUX CJIYYIaJHUX BE€JIXMYIKWHA YHUJU OIIIITHU YJIaH Xn nMa 12 pacmoaeiry
2 2
n
1 HEKa Je Sn = Xk ,D;OKaBaTI/I Jla HA3 CJIy49a)JHUX BEJIUYIHHA (Sn> KOHBEPIrupa y pacCIOoIe/in Ka
k=1

CJIyYAJHOj BEJIMIUHU Soo, TI€ Soo uMa yuubopmuy U[—1, 1] pacnomey.
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15.

16.

17.

Pauynap y npornecy cabupama O6pojesa Bpin 3a0KpyKuBabe Ha HajOsmku 11eo 6poj. [Ipernocrasiba
ce Jia Cy Tpellke HAacTajle 3a0KPY’KHBAIbeM HE3aBUCHE W YHW(POPMHO PACIOE/HeHEe HA CErMEHTY

[—0.5,0.5].

a) Axko ce cabupa 1500 6pojeBa, u3padyHaTH BEpOBATHONY /4 AIICOTyTHA BPEJHOCT YKYITHE TPEIIKe
Oyme Beha ox 15.

6) Kosmko ce majsuime Gpojesa moxe cabparwm, na ja ca Beposarnohom 0.9 BpegHOCT yKymHe
rpemke 6ymae mama ox 107

Kumre kanu obamka cdepe auja gy xuna nouaynpednuka (y mm) uma yaudopmuy U[1, 2] pactogesny
maajy y kody. Csakor cexkynga ynajae 20 kmimamx kKamu. AKo je BepoBarHoha Ja ce HaKOH
JIBOCATHOT TaJiama Kuiie Koda nehe npenynautu BojgoM jennaka 0.965, uspadynaru 3anpemuny (y
[) Te xode.

Heka je (X,,) HU3 HE3aBUCHUX CJIYyUYajHUX BEJMUUHA KOje UMAjy UCTY paciojeny u uHeka je EX, =0

u DX, < +o0o. Axko je
n
> Xk
fim Pl gL 2L
n—00 \/ﬁ 3’

n3pagaynatu gucuepsujy DX,,.

. Ommra wmanosn X, n Y, He3aBHCHUX HU30BA HE3ABUCHUX CIYIAJHUX BEJIUINHA UMAjy YHUGDOPMHY

n

> (Xk=Yk)
U[0, 1] u excnonenumjanny E(2) pacnopeny. Ako je Z, = ’“ZIT, UCIIUTATU KOHBEPTEHIUjy y

paCIO/IesIN HU3a CIIy9ajHuX BeJauduHa (Zp).
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31.

MATEMATUYKA CTATUCTUKA

Axo cayuajua esmamna X uma nopmasny N (2, a) pacmogesy, H3padyHaTH IO3UTUBAH peasiaH Opoj

a rakas na je P{X > 1.5} = 0.59871.

Ako ciyuajHa BesqmumHa X UMa X% pacrojiesty, u3padyHaTu peajian Opoj a TakaB ga je

P{X <a} =09,

Axko cayuajua Benumumpa X HMa X%5 pacmojiely, HW3padyHATH peajiaH Opoj a TakaB mIa je
P{a < X < 19.311} = 0.6.

Ako cayuajua BesmumHa X HMa X%oo pacIosiesly, u3padyHATH peaiaH Opoj a TakaB ma je
P{X >a}=0.7.

Cayuajua sesmunna X wva mopmasny N (0, 1) pacniogeny, a ciayvajua Bequanna Y wMa HOPMAJTHY
N(0,4) paciomenry. Ako cy X n Y mesaBucue, ompesmTy peasan 6poj a TAKAB JIa CITydajHa BETMIHHA
X2 +aY? uma X% pacIo/iesry.

Ako ciyuajua Besmanna X uma CrymeHTOBY t19 pacHojesy, u3padyHaTH peajiaH Opoj a Takas Ja
je

a) P{X <a} =0.6;

6) P{X >a} = 0.6;

B) P{|X|<a}=0.6.

Axo ciyuajua seauanna X uma CTyIeHTOBY t18 pacmojely, u3padyHaTu peajaH Opoj a Takas Ja
je Pla < X < 1.734} = 0.75.

Ako cayuajua eauauna X uma CTyneHTOBY t7 pacuojiesy, n3padyHaTu peajiaH Opoj a Takas Ja je
P{-1.895 < X <a} =0.35.

Ako ciyuajua Besmunna X uma @uinepoBy Flo 12 pacnomeity, u3padyHaTu peajan 6poj a Takas Ja
je P{X > a} =0.05.

Axo ciyuajua Benuunna X uma @umepoBy [Fio,12 pacnoesy, U3padyHaTu peajaH Opoj @ Takas Jia
je P{X > a} =0.95.

O6enexje X (mocmarpane nomynanumje) uma wopmasny N (m, m) pacnogesy. 3a OleHy HEMO3HATOT
napamerpa m, Ha OCHOBY Y30pKa O0MMa 7, TPEJJIONKEHEe Cy JBE CTATUCTUKE: y30pPAdKa CPEeJIMHA
X, U HONpaB/bena y30pauka auciepsuja S2. VICIuTaTu HelPUCTPACHOCT 4 HOCTOJAHOCE THX OLICHA.
HcnuraTu Koja je omneHa 60/ba y CPeie KBAIPATHOM CMECIY.

O6enexje X mma mopmamny N (m,1), m € (0,1), pacmogeny. 3a OIeHy HEMO3ZHATOT TApaMe-
TPa M, Ha OCHOBY y30pKa obWMa 7, TIDeJUIOXKeHe Cy JiBe CTaTHCTHKe: y3opavka cpeauHa X,
X, I{0 < X, <1} + I{X, > 1}. Ucnuraru koja je onena 60/ba y CpeJHe KBAJIPATHOM CMUCIY.

O6enexje X uma yuudopmuy U0, 0], 6 > 0, pacuogeny. 3a oneny nenosmaror napamerpa 6, na

OCHOBY y30pKa 00mMa N, MpeIoKeHe Cy JBe craructuke: 2.X, u "T‘HX (n)- Ucnuratn koja je omena
60/ba y CPeabe KBaJIPATHOM CMHUCIY.

33.

O6enexje X uma IlyaconoBy P(\) pacuogeny. Ha ocHoBy y3opka obuMa 1 METOJOM MAKCHMAJIHE
BEPOJOCTOJHOCTH OJIPEJIUTH OIEHY HEIO3HATOT MapaMeTpa A, a 3aTHM UCIATATA HEIPUCTPACHOCT H#

edpuKICHOCE TAKO JI00UjeHe OIEHE.
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9z 2 >0, # > 0. Ha ocHOBY y30pKa oGHMa N

METOJIOM MAaKCHMaJIHE BEPOJIOCTOJHOCTH OJIPEJIUTHU OLEHY HEIO3HATOr mapaMerpa, 6.

O6emexje X uma rycruny pacmogese f(z;6) = 6%ze™

Beposarnoha ma ce morahaj A ocTtBapu mpu HeKOM ekcuepuMenty je p, 0 < p < 1. ExcmepumenTn
Ce HE3aBMCHO TIOHABJLAJy uum j0 npse nojase goraljaja A mium go N-tor nokymaja, rae je N > 1 n
yHampe mo3nar 6poj. bpoj ekcrepumenaTa 10 Kpaja cepuje ce besrexku. Ha oCcHOBY permcrpoBaHmx
n OpojeBa, Tj. HA OCHOBY M CEPHjad, METOJOM MAKCHMAJIHE BEPOIOCTOJHOCTH OJPEIUTH OIEHY HEIO-
3HATOT IIAPAMETPA P.

MeTo1o0M MaKCHMAaJTHE BEPOIOCTOJHOCTH OJIPEUTH OTIEHY HETIO3HATOT MapamMeTpa 6 Ha OCHOBY y30pKa
obnma n U3 momysaamnje unje obesexje X mMma:

a) yuudopmuy U0, 6], 6 > 0, pacuojeury;
6) yuudopmuy U[—0, 6], § > 0, pacuozeny;
B) yamudopmuy U[0, 6], 6 > 1, pactiogeny;

)

r) yaudopmuy U[0,60], § € N, paciogesny. Y 0BOM Cilydajy MCOUTATH HETPUCTPACHOCT H—HOCEO—
JaHOET TAKO JI00HjeHe OIeHE.

O6enexje X mma ekcrnomennmjaany &(A\) pacmogeny, rjue je A HemosHaTu mapamerap. Ha oc-

HOBY y30pka (2.3, 3.4, 1.2, 2.5, 0.6) MeTO/I0M MaKCUMaJIHE BEPOJOCTOJHOCTH OAPEJUTH OIEHY 33
sBepoBatHohy P{X > 1} .

U3 nonynamuje unje obenexje X mma nopmasny N (m, o?) pacmoyerny usByuen je yzopak obuma 10,
qmja je y30padka CpeJauHa, Tig = 9.0, & y30padKa, JUCIEP3n]ja 5%0 = 36.

a) Oxpemuru 90% wHTEPBAJ MOBEpPEHA 33 HETIOZHATH MAPAMETAP 7M.

6) Onpemuru 90% jepmocrpanu (J0WmU, TOPHU) U JBOCTPAHU WHTEPBAJ IOBEPEHA 33 HEMO3HATH
mapamMeTap o2, Kao U 3a HEIO3HATH MAPAMETAD 0.

W3 momynamuje unje oberexxje X mma mopmamay N (m, o?) pacnoseny n3Byden je y30pax:

(—=5,—3] [ (=3, —1] [ (—=1,—0.5] [ (—0.5,0.5] | (0.5,1.5] | (1.5,3.5)
3 13 56 100 60 8

Ha ocuomy Tor ysopka mobujeno je ma je (c,0.13756) 95.8% wnrepran moBepema 3a HemO3HATH
mapamerap m. M3pauymatn peasad 6poj c.

W3 nonynammje mje obenexje X uma nopmanany N (m, 16) pacnomeny u3pyden je yzopak obuma 64,
uynja je ysopauka cpeauna Tgs = 5. Koncrarosano je ja je % mnrepsasi nosepema 3a m jejHak
(4,6). Uspauynarnm (.

O6enexje X nma yaudopmuy U0, 1+ 6], 6 > 0, pactogeny, rue je 0 nenosuaru mapamerap. ¥3er
je yzopak obmma 200 m KOHCTATOBAHO je 1a je v y30pKy 150 ejemenara Koju ¢y Marmbu O, 1.

a) Oxpemntn 95% muTepBas mosepema 3a BeposarHohy p, rue je p = P{X < 1}.

6) Ha ocuoBy pesysrrara moj (a) ogpeamrn 95% wnTepBas nosepema 3a 6.

U3 nonynanuje auje obesexje X muma ekcnonenmpjasny E(N) pacnojeny u3BydeH je y30pak:

ne | 493 | 378 | 298 | 211 171 45 4

Onpemurn 98% MHTEpBAN MOBEPEmHA, 33 HEMO3HATH IIAPAMETAp .



44. Y kyruju je 10 kyrimna, npsenux u 6enmx. Tectupa ce (mymra) xumoresa Ho(y kyTtuju cy 2

45.

46.

o1.

upsene u 8 Gesux Kyrsmna) nporus (anrepuarusne) xunorese Hi(y Kyruju cy Bumie oy 2 npsene
KYIJIAIE), TaKO IITO Ce W3 KyTHje U3BJade JBe KyIJIUIE jeIHa 3a JapyroMm, 0e3 Bpahama, ma ako
cy obe m3ByUYeHe KyTJIMIE IpBeHe, Xxumore3a Hy ce ombaiyje, nHade ce He oxbaiyje. Vzpauynarn
BepoBaTHONY T'pernke nmpsBe BpcTe u (PyHKIMjy MOhM TOT TecTa.

Hexka je xunoresa Hp(obemexje X mma rycruny pacmuogene fo(z) = 1, 0 < = < 1), a xunoresa
Hi(o6enexje X uma rycruny pacnogese fi(x) = 2z, 0 < z < 1). Ha ocnoBy y3opka (X1, X2)
Tpeba ce onpejesmTH 3a jeJHy OJ OBe ABe xunore3e. lIpeyioxkena cy JiBa TecTa Uuje Cy KPUTUIHE
obnacru Wi = {(z1,x2)|x1 > ki,x2 > k1}, omaocuo Wo = {(x1,x2)|z1 + 22 > ka}, 06a ca uctum
[IparoM 3HAYAjHOCTH (, TJIE je O = %. Ucnuraru koju je rect 6ospu. [logpasymesa ce ja je mo3naTo
Ja obenexje X ysuma BpeanocTn u3 cermenta [0, 1].

1 2 3 4 5 6 7 8 9 10
0.1 01 01 01 01 01 0.1 01 01 041
(X ( 1 2 3 4 5 6 7 8 9 10

0.01 0.42 0.01 0.01 0.5 0.01 0.01 0.01 0.01 0.01
0.03, oxpemauru Haj6O/BYy KpuTHUUHY 00JACT 3a TecTupame xunorese Hy nporus xunorese Hi Ha
OCHOBY y30pKa obmMma 2. V3padynaru BepoBaTHONY Ipelike Jpyre BPCTE TaAKO 0a0pAHOT TECTA.

Heka je xunoresa Ho(X : < >), a xunore3a H

)) Ca uparom 3HauajHOCTH

13 nonynanuje unje obenexje X mva mopmasay N (m, o?) pacrnogery u3Byden je y3opak obmma, 20
W KOHCTATOBAHO je Jia je y30padka CpeJuHa Too = 953.5, a y30padka JIUCIep3uja 530 = 45.85. Ca
nparom 3uagajaoctu 0.05 Tectuparu:

a) xunorezy Ho(m = 60);

6) xunoresy Ho(o? = 50) nporus xunorese Hy(o? < 50).



92.

93.

o4.

55.

96.

o7.

U3 ne momynamuje unmja cy obesnexja X koje nma mopmasny N (mi,6%) pacmogeny u Y koje uma
nopmasny N (ma, 5?) pacuosesy usByuenn cy mezasucuu y3opium obuma 12 u 10 u koncraroBaHo
je Ja cy ysopauke cpempmie Ti12 = 178 u U9 = 176.6. Ca mparom smauajooctu 0.04 Tectmparu
xunorezy Hy(mi = mg) nporus xunoreze Hi(mi > ma).

Mepemem cucrosHOT (rOpEber) MpUTUCKa Ha y30pKy of 12 mymkapana nobujeno je 130, 148, 122,
140, 132, 142, 124, 150, 170, 136, 146, 140, a =a y3opky ox 13 xena 140, 150, 130, 132, 150, 138,
123, 124, 160, 138, 170, 144, 108. CmaTtpa ce jia CUCTOJIHU IPUTUCAK U KO MYIIIKAPAIA U KOJI XKEHA
nMa HOpMaJTHy pacnojesty. [lox mpermocraBkoM fa Cy jucnep3uje jeiHake, ca, MparomM 3Ha9ajHOCTH
0.1 TecTuparu XuMOTE3y 13 Cy CPE/IHE BPEJHOCTU CUCTOJHUX MPUTUCAKA KOJ MYIIKAPAIA W KEHA
je/iHake.

U3 npe momysmanmje amja cy oberexja X koje mva mopmammy N (my,0?) pacmogeny n Y Koje nma
nopmasy N (mag, 03) pactojiesly u3Byuenu cy He3aBUCHM y30pim obuma 8 u 10 u KoHCTATOBAHO je
Ja cy ysopadke mucrepsuje 53(X) = 46 u 55,(Y) = 50. Ca nparom smauajroctu 0.1 TecTmpatn
xunoresy Ho(o? = o3).

Jesan siex nomaxke y Jiedemy neke 6osiectu y 80% cayuajesa. Hosu Jsiek 3a Ty 60J1€CT je HOMOrao y
250 o1, 300 carygajeBa. Ca mparom 3aagajuoctu 0.03 TecTrparn XUIOTE3Y J1a je HOBH JieK e(DUKACHUJH
OJ1, CTapOT.

W3 monynamuje unmje je obesiexkje X M3BYUEH je y30pak:

Xel1]2[3T4][5]>6
M, 4530 15|62 2

Ca mparom 3mHagajooctu 0.05 Tecrmparm xwmmoresy ma obesexje X ©HMa 3aKOH PaCIOjIeJie

P{X =k} =g, keN.

W3 monynamuje umje je obesexkje X M3BYUEH je y30pak:

Ir [[0,1] [[1.5,2.5] [ (2.5,3.5] | (3.5,5]
M| 52 35 9 1

Ca nparom 3uaqgajuaoctu 0.02 recruparn xumore3y na obesexje X nMa eKCIOHEHITHjaHY PACIOAETY.



