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1 Yorum yapmak. Kestirim yapmak, Tahmin etmek
1 Ongoride bulunmak.
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2fYF1EF 06SNIOSNI FIFENJEPEPLEFN RI o6dzZf dzyly ySay
arePtlryYlrelry @Seél | feNftSYSeSy ySaySft SN gSel s
0 A NA Y Amafar. dzo G dzNJ

NFOGPNYIFe@l AEtAO1AY GFryPYtElLyYyly Aalanakit@ GA1 07

RSYANXP mNYSEAYT O0ANI @8PftRIF FFEONAR]IFIRF NNBGATES
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[ Test istatistikleri )
L | ‘ A

( Merkezi Egilim (Yigilma) Olculeri jl (" Merkezi Dagihm (Yayillma) Olguleri jl
——— Aritmetik ortalama ——— AcIklik (aralik - ranj)
Tepe deger (mod) ——— Alt ceyrek, Ust ¢ceyrek, ceyrekler acikhg:

Ortanca (medyan) Standart sapma

5+ ONI yPOE I NPFAQA KK Y GISNKETARE PYly RSESNI SNAY

FEPNX P1EP 2NIFEFYFaP KSa&al LI I yi NS a Po/dzEl dzyTozNS|

biyik ise aritmetik ortalamaR I NI} Yy PO PY SEATfAYAYA R2ENHz &ty
YSRel Yy RSESNI SYRANARE YSAA &l LIPE I NI | RIF @NJT
RSESNI SYRANNXSAAS fPYlLYy | NYS{ftSNBE Al OSNR F
APNI EFYRPLGIY F 2 WREINE RAVYAZRNIGARH SO0AG TNBLL
ASGAYRSTA oNGNYy RSESNISNR RA{U1FGS FEYF&LY
belirleme yontemi ise Mod élgtimidir. Mod élgimiiA NJ GSNA ASUGAYRS Sy &t
GSNRA RSESNARAND

aSN] ST A 9EATAY mf eNYf SNA

1 Aritmetik ortalama:

1 5 EPfPY DSYAOGtAEAY

1 Mod:

1 Medyanc Ortanca:

1 Ortalama Mutlak Sapma (OMS):

1 Varyans- Standart Sapma:

T 5SEAOAY Yl Gale&PaPyP 65Y0Y
f 4FNWIP1EP] YlLGarePary

¢ .+raPl1tP|l YlLGalre&Pary

T aSN] ST A SEAfAY | foeNtSNAYAY {PelatlyyYlary
T .FéePlftP]

51 EPfPY O05SEAO0AYVO mf eeNf SNA
T 5SEA0AY DSYyAOf AERX
1 Varyans
1 Standart Sapma
f £+ NBlFaez2y YldalrePar



l eP1fF@POP AalGlGAAGAT0GS (dzZtLyPEly &1 yaSyt SN
f CNBlltya ¢l of2ftl NP
T S{1AftfSNI @S DNIFA]E SN
T 1A4G23aNFY @S CNBllya t2f A3yt NP
9 Situn ve Pasta Grafikleri

aSNJ] SIA merkt AY mt ceN

+SNRA @PEPYPY 1IFINIFTGOGSNRAGA] SEATAYAZI @PEPYRI
KFENXY2yAl @S FTEPNIPLEP 2NIFtFYFaP KSal LJX Iyl N
Fylrf23 aixyelfRSY ABAYyOX®YPNIHS GSNA @PEPYRIY

Aritmetik Ortalama:

[T
€

B o w
€ €

Lt PYlLy I NYyS1tSYS RSESNISNAYRSY oO0ANI &L RI A2
2NIFEFYl RIFEGNIYPOPY SEAfAYAYA @IFyaPayYll o

Ornek:
A=(3,4,7,6), aritmetik ortalama=5
B=(1,2,1,16), aritmetik ortalama=5

L dZl F NPREFE1A AlA | NYSPEBYPHI BNLIEOSEKI Ni| BRI Rt
BSNRAEA O0AfIAAYAY &@SUSNBAT 2fRdzEdz Iyt 3Pt Yl ]
Ortalama mutlak sapma, varyans, 5 Y R NIi  al LYl @S RSEXBAPRPNI &
.dz IAO6A RdzNHzYf I NRIF YSReély RSESNISYRANAE YSaAa
aSRely RSESNISYRANNSEAS FEPYlYy | NYyS1fSNB |
1 NeeN] (8ya PNNESRPLOFY a2yNIsS GFY 2NIFREY @€
RSESNRNNIWSNR &aSGAYRS|{A ONGNY RSESNISNRAR RA
RN yPO SEAfTAYA o
olarakg T t SySy @SNA RS

SEANISYS @1 yiSYA A&aS az2R |
€ SNA RA NI

YPEPY A®RSNRARAAYRS|{A OSNAESNAY RSEAOGISYfA]l [N
RSEAOG1ISYtA] | feNfSNR (dzf fFyPftPNP 5 NI yPot N
RSESNI AfS Sy RNON{ RSESNI I N} aPyRtim keri FI NJ G

RSESNI SNAYAY FNRGYSGA]L 2NIFEFYFaPYREY 2ty



BPEPY ASNAAAYRSTA I NYyS1UT RSESNISNRY KFy3aArA YS
G NEFYya 2ftFNF1 FREFIYRPNPORNPPGISIENIY Sy 2 XA vy lofd:
& LIYIFEFNPYPY AéA FylftAl SRAfYS&A 3ISNB1AND
RGN yPOPY |EPNIPLEP 2NII y21a4GFrapP 2ftyvylreéetl Ol
RSESNI SNRS RIKF &N1aNt Aa OLAWNI REEEASDNAY Alyt BN YN NI
@S al LIYIfl NPy w21 A@A 0StANISYYSaiaAyRS 2fl aPf
1dzf € I yPEYF]1dF RPN

{AAGSYAY RIONIYPOPYP GFyPYilL&ly TF2ylarezy
fonksiyo/ dzy RS ESNI SNAYRS{A RSEAOAYAY 2NIyP Gl of
0StANI SySy o0AN) y21G+relr @l1flF0PYPY ylaPt 2fl
SEAYA o0dzf dzy Yl £t PRPNXY» ! @ NPOI @ 2 NHzY @I LIyl el |
foy{aAez2ydzy SyadSaNrtt @S GNNBOGAYAYy 3INIFAEA RS
| f eYSeAx |1 &alFreé&PRIF FF14I N AtS | ePlfFYFEE@P YL
dzft 0Pty &ad2ydzef I NP FyftFYEP 1 PtONWREXYAR (Ib8I A
55€A01SYftSNIIFNraPyRF{A AfAOTAfSNR | feYS]T A ceA

Ornek:
Yanda veriledrneklemi gz 6énitinde bulundurua0, 8, 9, 83,10

I NAGYSGA]L hNIFEFYHIR®PS=MSal LX I &@PYyd > 1KY

@21 al>&8P5 PNAEI X
X821 al-&®t PNEI X
X821 al>@PISGPNEI X
@21 al>®Rs PNEI X
X821 al>&8P5 PNEI X

Geometrik ortalama:
mi SttA1€tS SoAd TFEYFY FNXtftPEP AtS RSe€Ao6Sy 2N
YN¥dzza | NIPOPX Il XI HNOPO2KPEPYRRKSANIJI &l oAf
1dzf £ 1y Pt PN

Geometrik ortalama:
"O0 WOW 8 w

Ornek
CeptelefoniF A& Gt I NPYRIF | NRPO BR0ve BE{PH NRIH{| A3 FNRS Ut
hNIFEFYEFE FNIPO 2Nl YyPYP KSal Ll F@PyPl o

OO0 VpmCmrL pT



Harmonik Ortalama:
+SNAEfSNRAY GSNBESNAYAY 2NIFfFYlFaAaPYyPy GSNRA KI

hNIY O0S1TfAYRS GNNBGAfYAOS GDSNR{ SINRISIZByBRENT B/NIS £ |
G§SNBRA RdzNHzYRF A&8S INAGYSGA]L 2NIFEFYF {dzf £ FYyF

MNY SEPV B &2 ok IHWMIYIRS ATIRS SRAESY 2t &t NRIT
AL oAGEZ 2f YYAPAKF2NIFRSE KFN] dzf £ I yPE PN

Ornek:
AN TFYe2y mannanlYQEA]l O0ANI @2f dz Bunyolcalikta 6 S 3
kamyonun2 NI I £ I YI KPI PyP KS&l LX I @ Py Pl @

"O0 —— =800/9=89 km/saat

«e 2NIF {1 VAD>GOMNG & P§ RA BN NFISNRSENIR Y @y P 2f Yl aP
SOAGEA]l KFfAYRS 3ISNS]tSOoAN®D

51 €EPt PY DSYAOfAEAY
51 EPftPY DSYAOfAEA O! N} £ P{LOX . AN OSNR {NYSaAy
FIN] OGPNX cMinp) al 146! 0

A=(3,4,7,6)PG=73=5
B=(1,2,1,16)DG=161=15

Ornek:
C=10, 8, 9, 83,10; DG&=8:75

. N&N{GSY 1 NeNES aPNXftlYlX
C=83, 10, 10, 9, 8; DG=8375

C1=10, 10, 9, 8; DG=862

C2=10,9, 8; DG=8B32

C3=9, 8; DG=8-1

5 Pt PY IASYAOtAEAYRSY YI{1aaydaoruarf 'y RSESN



a2zR 0¢SLISO RSESNAY

Mod deEPf RYS §A Y REP 23kkek @ PNRA NP 5A1T ARS Sy o2l (S
DEPt PYRI a$y & feeriabRdefP fazla Rbkta ileemsil ediliyorsa, mod bu

de€erlerin hepsine kaiP f P €indarSsbrig fek anl Y olifaktancP | | 6WMaBi durumlarda

dafPf PYPY O0AY2RI f X { NKogdhdh $z edilit. FreRans, birdznifetieki2 R |- €
GAGUGNBOAY alePaPz aPlfP|l al@PaPRPN®

' Mode =9 No Mode

Ornek:
BUONYEf SYAYy KSNIJI 6ANI {SEtAYSAXYRS1TA KINFfSNR
Cumleninigindekh £ { mn KIF NFf SNRY &l &Pt NPyP

Bg2 ug2 Ccq1l Uc1l M¢c3 L¢3
Ec8 N¢5 T¢ 7 Hg2 Rc¢4 Kg2
S¢?2 Dc2 Ac?2

2211338572422 2 2
Verileri tararkenmodun2 2 f R dzE dzy dz 31 NN aA@sfdtekrarlaneaN\;gkifadla harf
2f Rdz€Edzydz 31 NN@ 2Nzl @ a2 RT H

Medyan¢ Ortanca:

{ PYPFEFYRPNPEYlIYPO &aSNAEfSNRS 2NIFyOF KSal LX |
APNI £ FYPNIFNP Yy o0AFd A4S yYkH RIYBENOKIHS YRSHEE
2NI I yOF RPN

lf 0 ®wSeNB1z 2NIFEFYFYPY FEtGPYRF1{A RSESNI SNRA
«ali 0eSeNB] 2NIIFfFYFYPY NAGNYRS{A RSESNI SNRAN
lfd weSeNB] ©S Nad owSeNB|l RSESNISNAYRSY YSRel
10 weSe@NB]1 RSESNISNAYRSY YI REEGHY SNRAYRBY & Az
2Tt L yP



Ortalama Mutlak Sapma (OMS):
ha{X +*SNAEtSNRAY 2NIFtlYFfFENPYRFIY al LYIFfl NPYy®P
RNT SEAYAY FyflIoPEYlFAaP AceAy {dzZ tFyPt PN

B w ‘s
€

00"y

YPel aftlyPN] Sy | &aIH 2NNJiokAf t1 Sya 8h NJ@ak tKFAYLE  2af dzi £ | |
31 NNf YSTUSRANY h{aQaAiA {NceN{ 2ftly @SNRA{ SN 2NI
FT 2fYFLaP 6S1tAYRSRAND

A=(3,4,7,6)ODMS=(I135I + 145| + 175 + 1651)/4=6/4=1.5

B=(1,2,1,16YDMS%I1-5 + B-5I + 1-5I + 16-51)/4=22/5=4.4

Ornek:
C=10, 8, 9, 83,10; OMEED-24| + [8-24| + |9-24| +|83-24| +|10-24| )/5=23.6

ly2YlFfA RSESNI IITFNRP SRAftANBRSEZ
C1=10, 8, 9, 10; OM@ED-9.25| + |8-9.25| + |9-9.25| +|10-9.25]| )/4=0.75
>T PPHPp



1.2. 51 EPft PY mf ;eNYf SNR

Varyans- Standart Sapma:

SiFYyRFNI alFLIYIET RSESNISNAY FNARGYSGA] 2N f I
(RMS)a I LIYI AaPRB®RIBP|] @S AadGlradAadAliadST o6AN 2t amP
RSEAOCO | BPOBHEE RSESNI SNRAY &F&PfYlIAPYPYy o0AN | f
(kuciik harf sigmaBtandat sapma,lvNE | YA Py 1 I NB{ | VayargdelieNde] G y F
FNRGYSGA]L 2NIIF fef $NRA yFAFYN] i BINIRY WeRI&RiR NENInaya

@l @PEYFaAaPYP | f@SNW {dFyRFNI &l LI NAGYSGHAT]

VeriRS € SMIMSMA NI F € | YF &l &F 1 Pyals &

/ TNeN]TGNNP | 8NPOFS G6ANIe2] GOSN
puto f\ dzl F EPYRI&@alx &adlyRINIG &l LI 06N
uH—\ | 86AGaST &GlyRENI &FLIYF APFTPNRPH
/ \ / . AN @SN RIEPt PYPYRLE (A RSEAD.
“"J'}"""""\;""" G NEFYAGPN® I NBFYyaPy (1FNBT1I 1N

| elde edilir.
{OFYyRFNIG alFLI)YF RATARS{A KSNBANI RSESNARAY | NA
ar LIYRWeeN1 2t YlFaP 2NIFEFYEFEFNREFE al LIYEEFNPY @
ON&N]l 2ftYlFLaAP 2NIFEFYEFEFNRF &FLIYEFEEFNPY @S NI a

9E€SNJ 0ANI el f POYFRE Fyl ({NGESYAYy GNYNYRSYy @SN
bir ana kitledenda SceA f Sy o6 St ANI A St SYFyftl NPy 2f dz (dzNRd

. ANJ GSNRA 3INHz:dzydzy aial yREFENIO &l LIYFAPY

CPEPYRFTA | NYS81ESY Ex—eeﬁ—y—ir NEF Yy&Y

. PEPYRI inkin Standad $apnsa: Y

Bir veri grubunun standaét I LYl &P | 6F EPRF1A 3IA0OA 0 dzf dzy dzN¥
i. *SNA 3IAINMzOdzydzy I NRGYSGA] 2NIFELFYFaP o dz
i. | SNI OSNAYAY FNAGYSGA]T 2NIOFELFYF AES FI N
ii. .dzf dzyly (2L) I YYX @GSNR alePaPyPy m Slaic
a0FyRINIG al LIV RPN



Not: Orneklem icimeden (nm 0 QS 61 f Ny Né& 2 NJ K

10 koltuk bulunan biminibise yolculad P NJ bénghéefd I ybl€uhun D koltuktan
GANRYA a8ceYS aBRNDUGHalaiph g Rt @ldNIG F 71 DROR YA A
Vi NID . dz 581 At RSolcinfridlay 2 Kb FiAdE| INEYS 50 A NX Y A & S ce)
var. Ancak D. yolcununkoltuk secmes&r Sa Gt A €A 1 | f Yodyd@®Briui PN 5
aSo,eYS &SND Syolcdndngoktur. @ NJ Sy ™

Anakitlenina G F Yy RI NI al LIYIF APY

Ana Kitle i¢in Varyans : ,,

Ana Kdtle icin Standart Sapma’Y

A=(3,4,7,6),
CIENJ tFNPYy 1 NBE+SHE Y W-9)7° +065LK HAFR4+t)o10
,=10/4=2.5

B=(1,2,1,16),
ClENJ tFNPY 1 (B)Y+6RyIsy + ([(65)E3#6+%FoRH121=162
, =162/4 =40.5

Ornek:
Biré PEPY Py &0 IWWRINNIE SO LIYIF APy PYy Yyl aprPt KSal L
mMNYSEAYAT RI NI {NeN]l @®20dzEdzy &F6PYyP {dzf f I
lAGYSGA] hNIFELFYFEY >THyknlT
Varyans{ .

P

= W
v

— 10



Ornek:
5,10,15200SNAf Sy RBESXNESNRSHFRIFE I YI &P KSal L}X | &Py
' V- kY I pnkn [T MHODp®

+| NBEIl YAPYP S {GFYRIENIG &b LIIFAaPYP KS&l LX I &F
X - b-0-b-0H

5 LT ©P6.25

10 -25 6.25

15 25 6.25

20 75 56.25

50 0 125

+F NBIFYyAYX a4 I 16-b-0HKOYbMOIMHPpPKOTINM®PccCT
Stadart Sapma, s =6.455.

Ornek:

1 6+ EPRETA OSNR (NYSaAYA 31T 1 yNyRS o dzf dzy RdzNH
69, 40, 32, 74, 54, 47, 80, 25, 60, 69, 44, 67, 72, 35, 51, 82, 46, 200, 66, 27, 50, 70, 38, 85, 66,
81, 30, 6842, 78

I NAGYSGA] hNIFElFYF@P KSal LX | 2Py o

n=30,1 E T ;bwnedeyple Aritmetik Ortalama& I mynykon I cm®dcn

Ornek:
1 6F EPRIF1TA @SNRA |INYSaiAyiA 3T | yNyRS o6 dz dzy RdzNH
6,12,9,7,8,4,3,1211

al! NAGYSGA]l hNIFEFYFI@P KSal L)X | @Pyo

b. MedyanRS € SNR YA 0 dzf dzy @

ccazR RSESNR Yy SRAND

d+ NBEl YaPYP KSaLX |l 8Pyo

ee{0FyYRIFENIG &l LIYIaAaPYyP KSA&l LX I &Py®

a.X=1 - KY2/9ES8. T

b.yl'd | €S aPNI I yPH
346789111212

Od aSReéely 2NIlR1A
a2R RIaVSNJOATA RS



b 6. B
6 b2 4
12 4 16
9 1
7 b1
8 0
4 b4 16
3 b5 25
12 4 16
11 3 9
72 0 88

Varyans, =16 -%k6ybm0OT.
Stadart Sapmas = 3317.

5SEAOAY YlIGalr@PaPyP 65Y0
5SEA0AY 1l GalePaPNARE Y RERMNIOE FIVYRPTPY 2 NI | F
@S Al1A ©@Seél RFEKF FITfF &SNRAYAY RIEPEPYEL
RIFKlF K2Y22Sy 2ftRdzlt I NPYP 6StANISYS{ I Yl OF
o
Ouv —pmT
VSNRESNARAY 2NIFEFYFEFENP @S adlyRENIG & LIV
1TFNDPEFOGPNYE AceAYy RSEAOAY {1 Fdale@PaPyPy |



41 NLIPLEPl YlIdalePaPy
5 €EPt PYPY 2NIFfFYF&lF 31 NP6 Pl BBy S RPA & PA
At S | €NBlyNIORTIAINPEIPEA P | 6 EPRF{A SoAGE ALl Af

B w °

ma

KU

~

™ /_\

- Y /\ / W e V// “

AN

<0 - dagilim sola carpik =0 > dagilim simetrik >0-> dagilim saga carpik
(neganf carpikhk) (pozitif ¢arpikhik)

SN] STA 9€EATAY mfceNft SNA | I NRPYP&ft |l {SNRAf S
SNAf SNAY Y2R &F RI YSReFYyPYPYy FNRGYSUGA]
- LIYFaPyl ol ftNyYSaa AftS aAaSNAYAY FaAYSUONRa
RPY RI yeaRehiAsine® OlcisRSYy At Sy o6dz cel NLIP{t P 11 @
Ol ERMBYINA tBNJ 8 NRPYPef Il KSal LX I yPN®

—?QJ(F“HQJ

KO 0 ¢Qq, ve KO

4YTn A4S RIFIEPEPY AAYSUNR] GAND

4Yfn A4S RIEPEPY -arRy§ SSENHN 0k RAJRP & RI
CK>0is®l EPf PY &l €I R2ENHz o NLIP] &}l Rl b &l y



FaPltPl] YlLdalreParPy

ma

ov 0]

.

.Y'n Aa8 RIEPEPYPY &N{aSl1tAc€eAr aidlyRINI y?2
. Yfn AaS RFEEPEPY aidlyRFENI y2NXIf RIEPEPYR
.Ybn AMSAaRIFERERI y2NXYIf RIFEPEPYRFIY RIKF &

<0 = dadilim basik =0 - dadilim ne sivri ne de basik =0-=>dagdilimsivri

mN}y' Sl . N&N1ftNENYNYy . StANISYyYSaa
TP RdzNHzYf I NRI'E &l LIPfly G KYAYyfSNRS o665t
dzf F Y] KSRSF 2t N}¥1 FfPYlFoAf AN . dz IA0A
orneko N@ N1 f NENYNY KSalLXIlFyYlFIaPyRI 8 EPRIF{A

72 2
n } Ana kitle varyans: biliniyorsa

(X —w?
Z? st
n = ——— Ana kitle varyans: bilinmiyorsa
(X —w?
7. : belirlenen giiven diizeyi i¢in Z tablosundan bakilan deger,
o?: ana kitle varyansi,
X : dornek ortalamasi,
U : ana kitle ortalamasi,

(% — ) : goze alman érnekleme hatasi.

Omek : Bir is kolunda ¢aligan iscilerin ortalama saat iicretleri gercek ana kitle ortalama
saat ticretinden en fazla 100 TL sapma gosterecek sekilde ve %90 giiven araliginda tahmin
edilmek isteniyor. Gecmis kayitlara dayanarak bu is kolu icin hesaplanan standart sapma
o = 500 TL olduguna goére 6rnek biiyiikliigii ne olmalidir.

220 (1,64)*(500)* _ (2,69)(250.000) _

n= = = 67,25 = 68
(x — p)? (100)2 10.000




a

S

NLSTA SEATAY |1 feNEtSNAYAY | Pel&atlyYlF&aPy

A B C

Ortalama

Maksimum

Minumum

51N Pt PY L[

OMS

Varyans

Standart Sapma

5SEAOAY Y

4 1 NLIPH & &1

TaPlt Pl

9! @S . @GSNAfSNA I &y P is@WtEama Imitlak ségpSa, YSRE |
G NBEIFYyas adGFyRFENI aRBEZENDSNRSEPOANE L Y PAL

ThNIFEFYEF Ydzift ] &aFLIYIZI OFNERYAARlI &RE Y RP)
daha homojenRA @ SO AT YS| A Ay KibhBirneliehzgi2 ty Y {3 R a | ¢
gerekir.

T4 LIP1E Pl QebitivérilednPE || NIt eNIBA T S { Pel aftl yI NI -
& LIPEf PNID

9. FaPlfPlaqHyYiRHRIPt VRARY I f RAI{EIAD PAYRWA R FREHFK |
OANI SNAYS 3IINB olaPlf Pl RdzNHzYf I NP {1 F NBH"



Ornek

AN FEONR]FRE

6dz dzy 'y Neoe F RSG NNBGAY o6FyRPY

o EPRI @SNRE YAOUAND
A B C a)

Ay | % X X

1 |11 |8 15

2 |11 |7 10

3 |10 |1 15

4 |9 6 20

5 |8 10 |10

6 |12 |10 |2

7 |10 |5 10

8 |10 |40 |9

9 |9 4 2

10 |8 10 |10

11 |10 |9 10

12 |12 |10 |7

a)l SN®DANI NNBGAY o0FYRP AceAy a! NAGYSGA] hNII

A B C

Toplam 120 120 120
N 12 12 12
Aritmetik Ortalama 10 10 10

51 Pt PYRIY] @PyFPla Pal RSOS
FytFoPtYF1d RPN
g NBI yax

b) | SNDBANJ NNBGAY
G5+ EPtPY DSYAOEtAEAYAE

FEPNI Pl 2NIFfLFYlFYF
.dz YSRSyYytS RIE&€PtPYPY RS
AGFYyRIFENIG &l LI @S RSEAOAY (FGal e

0 I Y RPdzYAdaYA YN NB-({A&YA YYAY] (@ SNIPY APy
KSal L I @PyPl oo

A B C
Maksimum 12 40 20
Minumum 8 1 2
51 EPtPY |4 39 18




c)l SNDPANI NNBGAY oh NIRIPY Gl YREQSNHRRY & 6 dzf dzy dzl @

1123 |4 5 6 | 7 8 9 |10 11 | 12
A|l8|8/ 99| 10 |10|10| 10| 11 |11 | 12 | 12
B | 14|56 7 8 | 9|10 | 10 | 10| 10 | 40
cl|2}2,7|{9| 10 {10 10| 10 | 10 | 15| 15 | 20

YyI'MH @S ATl 2f RdzZdzyRIYy cQPYOP @S TQAYyOA

A |B C
Medyang Ortanca 10 | (8+9)/2=17/2| 10

d 1 SNDANI NNBGAY o6 YRP Aochy{dh KB&T LI I &&Pgaipt | |

A B C

Ay I XiXo 1 | 1 XiXo | | XiXo |

1 1 2 5
2 1 3 0
3 0 9 5
4 1 4 10
5 2 0 0
6 2 0 8
7 0 5 0
8 0 30 1
9 1 6 8
10 2 0 0
11 0 1 0
12 2 0 3
Toplam 12 60 40

A B C
OMS 1 5 3.33

A Bve ClPelattF¥PRrR] 2WJI I f | sdlarébile, @Galariiah NMdtlak

S LIVEEFNPYPY FI NJt PQY2HYR dEJJaAGE ANDSE Y DY TAS/R ANIR
1 NeeN| 2 fAdkxS defiléklktalamadan dahaazsap &1 YA RISh@A 0] Sy f
FT 2068t 8PYRSRAND



e) | SNPANI NNBGIAY

f)

61 YRP AcAy

A B C
Ay| (XiXoY (XiXoY | (XiXoY
1 1.00 4.00 25.00
2 1.00 9.00 0.00
3 0.00 81.00 25.00
4 1.00 16.00 100.00
5 4.00 0.00 0.00
6 4.00 0.00 64.00
7 0.00 25.00 0.00
8 0.00 900.00 1.00
9 1.00 36.00 64.00
10 4.00 0.00 0.00
11 0.00 1.00 0.00
12 4.00 0.00 9.00

20.00| 1,072.00 288.00
Varyans- Standart Sapma:

A B C

Varyans 20/11| 1072/11| 288/11
Standart Sapma 1.35 9.87 5.12

AQYPY @I NEBIFIYAP

2 f RdzE agyWRSHE S dehadhodwdiojendir.

| SNDANJ NNBGAY

axl NEBlFyatl NPE

DS

& BORIB$A I/ IGRBNIY & B Y RIVY & RE K |

0FlyYRP AwAy 5SEAOAY YL Gal &Pa

A

B C

5SEAGAY

13.48

98.72 51.17

Verilerin2 NIi I € F YF £ NP @S
1FNDBPEFOGPNYIE

a0FyRIENIG &l LIYEEFNP

AeAy RSEAOGAY (FdGalre&ePaPyPy |



Ornek

KSal LX I ylFy RSE€St SN

1 6 EPRI OSNAE Sy Glrof 2RI
A B C
Ortalama 10.00 10.00 10.00
Maksimum 12.00 40.00 20.00
Minumum 8.00 1.00 2.00
51 EPfPY [ 4.00 39.00 18.00
OMS 1.00 5.00 3.33
Varyans 1.82 97.45 26.18
Standart Sapma 1.35 9.87 5.12
5SEAOAY Y 13.48 98.72 51.17
41 NLJIJP1f P 0.00 2.24 0.12
. aPlft P -1.29 4.18 -0.63

aSNJ] ST A SeAfAYy

9! @S
JF NBI yax

| Ortalama mutlak sapma, varyan&d, G I y R NJi

| £ eNf SNAYAY 1Pe&latrkyYlFaPy

S NRf SNA

adl yRI NI

daha homojenRA @ S0 A f YS

gerekir.

I 8y P is@OiHldmRa ImMtlak sgpa, Y SR & |

ARBIEBNDSNRSEPOANE L I PAL

& FYLIY'T | (BSE eRPS 8 ANGPA

Ay i Birlnd diehzgi? Y & R & b

41 LIPLE Pl OebitiverilednFE | NIt $NBAE S | PeF &ty NI

el LIJPt PN

1.1 apPift P stahdartiyaz NvR-ifl NBPF € Pf P¥ Rtz Rt XF RBS R P
OANI SNAYS 31l NB

6l APt P

RdzNHzYf I NP {1 NB"



Ornek
'S .3 / NNBUGAY O0FYRP AwAYy G4 NLIP1EPlLE.DBS a. |

A B C

4 1 NLIR(itam e 0.00 2.24 0.12

. FaPlt Pl -1.29 4.18 -0.63
I AAYSGNRTOGANE . &b €l o NLJPLGPNX® / A&S
I oFaPlUPNY® . &AGNARANX» / AasS ! &l 31 N

w , NITRSEALTETSNY LI n Atae®n2f AN DdPY¥RBINAKS NRKIS 3
GSNRA {NYSAAYRS]TA RSESNAY @NIT RS LHUAAYAY 0dz R

w ,NITRStATESN yIaPtft KSal LX FyPNY YNeN] GSNRA |
FRPYf | NP. NOK{f  gPMR {NYSESNA AceAy &NI RSt A
1dzZ £ I yPNPIT @

w ! RPY MY SNAfSNR IINIlFy RNTSYRS aAPNIftlFePy o
w ! RPEGOUMOEUEA KSal L)Xl &Py>s o6dz2NFRF L) KSal LX |
dilimdir ve n érnekboyutudur.

w ! RPGA BN G HWaQydztebkadilini, e ®@®m 12y dzyf NPYRF{A @SN
2NIF £ ' ®IAANBRIANG al 8P RSE€AfasST 60AN a2yNF(1A GFY
1dzZ £ I yPYy ®

Omek:! 6 EPRIF1{A KAaaS aSySRA Hrakdlb, .20, NP5 15, 0 R2 € | |
18,4,12,8,1R S € S NI HONRizdaRIdjlimi ve 50. yiizdelik dilimleri bulun

Cozumler:

w myOS GSNAfSNA INIFy RNI Sy BS182FP NI f I @ PYY n X
wOrnek boyutun = 12.

w mMmn® @8NTRSfEA] RAfAYA o6dzZ YI'] Aceiy F2NX¥NEN 1d

([ p ) (10
fﬂ:lJLWH:«——12:L22RmmdUmL3:2
100 ) (100}

*, #



w ¢ K'®eraentile is the number in the"2position.

The 10® percentile is the number in the 2* position.

To find the 50" percentile. we use the formula

We need to find the 6™ and 7 numbers in the sorted data set.

Position | 1st | 2nd | 3rd | 4th | 5th | 6th | 7th | 8th | 9th | 10th | 11th | 12th
Data 4 5 7 8 9 10 ) 12 ] 12 | 14 15 18 20
10th Percentile =, =5
-rf\ _ ] l = -6
100 100
Since the answer is an integer. we need to find the 6® and 7™ number in the data set.
Position | 1st | 2nd | 3rd | 4th | 5th | 6th | 7th | 8th | 9th | 10th | 11th | 12th
Data 4 5 7 8 9 10 | 12 | 12| 14 15 18 20
. 10+12
50th Percentile = B, = > 11

Box-and-whisker plot: Requires (five-number summary):

= Minimum entry

= First quartile= O, =

= Median= 0, = Ps,
= Third quartile = O;
=  Maximum enfrv

Pys

=Pss




e
»

1.3. TaAGlr GA&aaGA] ' eé3JdzA | Y

.ot POl YSNJ ST OEPREPEAOGYEPNANI Nt EBREPRE YL Y ENA YV E §
I Pl fTTRIPYIPN &I A1 = LI NI YSGNBZ 2NIIFfFYFyPy adl yRI NI

Merkez Olgiileri _ o :
Analitik Olanlar : Analitik Olmayanlar Degiskenlik Olgiiler:
Aritmetik Ortalama Mod Varyans
Harmonik Ortalama Medyan Varyasyon Katsayisi
Tartili Ortalama Standart Sapma
Kuadratik Ortalama Degisim Araligi(Range)

TadgrGAaGAL YDfoNFBERE | 8l PNBNXPSE SRSy | f eNYf SN
Parametre: Ver@ P € Py Pefife edeth dlinjet

MmN}y S1Y #SNA ePaPyupy APYPTFEIlYRPNPEYPO

+ SNA & PEAPNIPIYI SISHHAXAS AfAO1AY OSNR RSESNI SNR i
Varyans h NI | € F YIF RFY | @ NPt POt FNPY (1 FNBEtSNR (2L Y
hNIFEFYEFEYPY {dmek2RENIE FIVIFGHANIPYYY | NYyS1fSYS RI ¢
Al LIYFaPyl 2NIOFEFYlFYPY adlryRFENIG KFEGFaP RSYANX
a2R 0¢SLIS0U RSESNAY . AN RATARS Sy 21 (ST NF NI
FLT€F alrePyPy Sy 2] UGSITNIYNIFYYlF FRSGA l@&yP
Medyand h NIi I Yy OF 0Y S5ATAYyAYy GSNARAYEfSNAR oNeN]ldSy (N
otoilly @S az2yRFy SoAd dd F1tPlGF1{A alé&Peél YSR
YSRelIYyRPNY S5ATAYAY GSNRAY &l ePAPaA®RATFO PY®SI2 NI
l P11t Pl ONNHY PRHTE M¥EN] RSESNI

«al weSONB]l | ePlfPEPI hNIIyYyOF RSESNARY Naild | Pa
lfd 4S@8NB] ! ePlfPEPI hNIIFyOF RSESNAY |t {Pa
hNIGFYyOFToFtfd eSeNB|l | ePlfPEP b «al @®SeNB| | a
Ornek

Man | ENIBNROW £ SNA APyl OREF FE RPlEFNP LlzZly &PNI &

| ENBYOATtSNAY [Tt RPLTEFNPY Lizk ytFNPY | NAGYSGAT]
a) 5 b) 8 c) 7 d 6 e 4
pmTwW ¢ 0T U X O LV W QT

s pT[v va[(p
52ENHz OSYlI LYY R O0P11PRPNP

00



Ornek
Ma | ENIBNROW £ SNA APyl OREF FERPLEFNP LildzZly &PNI &
OGSLIS RSESNAYAUOVLI aSReéel ¢ hNIIFYyOF 0 RSESNAYA

a2RI'p @S ¢ RN O6A1AOSNI RSTFIF GS{NIYNIFYYPOE I N
I eP1 f P19 yo !oNY-& NP9 YR'S NSMI] 2R S €SNI mn
{ PNI f B,¥%,I15Y56/%9,,9,10

5ATAYAY &l &PaM@endkd o8 RdzE dzy RI Y S
Ust ¢eyrek: 6,7,9,9,10
Alt ceyrek: 2,3,4,5,5

Ornek
TITIYITIPIpIMCIMCIPIMC IModRGpORES FNY Y A NR & SRER |
hNIFYOF 0 RSESNAYA 6dz dzydd o

AO=104/11
Mod: 7,16 (Ucer adet)

{PNFEFYlIY pZpZTZTZITZ y2Z yZM@MIMCZIMC2ZIMC
Medya (Ortanca)=8

Ornek
Tadlyodz QRFX Hnun &@PfPYPYy bA&l YI6l12PYRY Hn &aA
15,16 17,2222,19,19,18,19, 2t I OF €P | y 3| NNf YNO (i NNIP

I NAGYSGA] 2 NI IAO+23814=Pry P 0 dzf dzy dzl @
Mod(Tepe)=19
Medyan=39/2



Ornek:

! IS'BRIOIRR FIENJEP )\‘EA\LBM RERS | t SYPDENE S ¥ Hztf Q)
| Fy3A f1SRS I EtNY 2NIyP &N1aS{ddAND

A: 12, 24,18, 22

B: 25, 23,12, 20

{GFYRFNIG alLIYF RATARST{A KSNBANI RSESNAY | NA
Al LIYIFYyPYy {(NeN{l 2tYFaP 2NUFEFYlFEfFNRF &l LIYFf
NNl 2fYFaP 2NIFEFYEFEFNRF &FLYEFEEFNPY @S N a

Q1

A Ukesi igin;

AO=76/4=19

CIENJfFNPY 1| NBR+INIOF (21K + (ZZRIY =81 M H
Varyans=84/3=28

Standart sapma= 5.29

B ulkesi igin;

AO=80/4=20

CI NJfFNPY 1 RNB)?T+IB20) «1(2-2OY + (DRI =98
Varyans=98/3=32.66

Standart sapma= 5.71

Nf {SaAaAyYyRS{A aidlyRFINI atl LI ! Nf {SAAYRS1TA adl yF
risklidir.



6) Bir sinifta uygulanan bir testin ortalamasi 65 ve
standart sapmasi 10 olarak hesaplanmistir. Bu
testten 75 alan bir 8grencinin Z puani kactir?

A)-1  B)O C) 1 D) 2 E) 3

6) = z puani
Aritmetik ortalamas sifir (0), standart sapmasi bir (1)
olan puanlara z puan denir. Bu dadilmlara ise, stan-
dart normal dadilim denir.
XX
S

X

Z

z=2Z puan
X = Bireyin puan
X = Grubun puan ortalamasi

S, = Puan dagibminin standart sapmasi

Soruda verilenler;

X=75
X =65
s, =10

Formiilde bunlarn yerlestirirsek

,_ X=X
SK
,_75-65
10
L g0
10

= z=1 olur,

Dodgru Cevap: C sikk



7) Bir sinifta uygulanan testin ortalamasi 70 ve
standart sapmasi 8 dir. Bu testten 80 puan
alan Ahmet'in T puani kagtir?

A)62 B)62,5 C)63 D)63,5 E) 64

7) z puan daglimimin aritmetik ortalamasi 50 ve
standart sapmasi 10 olacak sekilde dénistlril-
mesi ile elde edilen puanlara “T puani® denir.

{Hesaplanan z puar 0,3487 olabilin Bu nedenle yo-
rumlamasi zor olabilin. Bunun igin daha kolay yorumla-
nabilen bir standart puan clan T puam kullamir)

T=10.z + 50

[ W= X i

T=10: S I-—t:nU farmiliyle hesaplanir.
| Sy |

Soruda verilenler:

X = 80
X =70
S, =8

istenilen; T puan

X—-X 80-70
z: = =

s, B 1,25
T=10.z +50
T=10.1,25+50
T=625 olur.

Dogru Cevap: B sikki



8) Tablo: Ogrencinin dort farkll dersteki durumu

Buan Sinifin Aritmetik | Sinifin standart
Ortalamasi Sapmas
Matematik 75 54 10
Turkge 70 65 6
Ingilizee a0 75 8
Fizik 85 55 15

Yukandaki verilen tabloya gore, 6grencinin en ba-
sanl ve en basansiz oldugu dersler sirasiyla
hangi sikta dodru verilmistir?

A) Matematik, Fizik
B) Turkce, ingilizce
C) Ingilizce, Turkce
D) Matematik, Ingilizce

E) Fizik, Ingilizce



8) Ogrencinin farkl derslerdeki bagansinin karsilastirila-
rak en basarnh ve basansiz oldugu ders soruldudu igin
oncelikle z puanlann hesaplamaliyiz.

Odrencinin z puaninin en bilyiik oldugu derste en ba-
sanl, en diisik oldugu derste en basarnsiz cldugunu
soyleyebiliriz.

Dersler X X S,

75 =54
Matematik | 75 | 54 | 10 [z, = ">t =

Tirkge | 70| 65| 6 zT:m;ES:ﬂ.ss

. -7
Ingilizce | 80| 75| 8 |z= BUB = = 0,62

Fizik 65| 55 | 15 ZF=551_555;D.BE

Yukandaki z puanlanna gore, bu é6grencinin
en baganh oldugu ders Matematik (z,, = 2,1},

en bagarisiz oldugu ders Ingilizce (z, = 0,62) dir.

Dodru Cevap: D sikki



9) Grafik : Nisan ayinin ilk haftasina ait sicaklik de-
derleri

A Sicaklik (*C)

= Glnler

Yukaridaki grafik, bir ilin Nisan ayinin ilk haftasi-
na ait, sicaklik degerlerini gbstermektedir. Buna
gore, asagidaki sorulan cevaplayiniz.

Bu haftadaki sicaklhk ortalamasi kac derece-
dir? (yaklasik)

A) 1428 B)15.36 C) 17,42 D) 18,54 E) 2133

9] 1. ginh — 10°C 5. glin —» 16°C

2. giin — 12 °C 6. glin — 17 °C
3. giin — 14 °C 7. glin —» 17 °C
4. giin —= 14 °C

Buna gore,

10+12+14+144+16+ 17+ 17
Ortalama = E
=122 =14,28°C dir.

Dodru Cevap: A sikki



10) Grafik : Bir okulun farkh simiflanndaki &6grenci sa-

yilan

11. simif

Yandaki daire gra-
figinde bir okulun
farkl siniflanndaki

ogrenci sayilar ve-
rilmigtir. 12. sinifta
240 o6grenci, 11.
sinifta 260 &dren-
ci, 10. simfta 300
odrenci ve 9. sinifta 400 &grenci vardir.

10, simuf

Buna gore, asagidaki sorular cevaplayiniz.

Dairesel grafikte 12. sinif 6grencilerinin sayi-

sina karsilik gelen merkez agisinin dlgisl kag
derecedir?

A)30 B)60 C)72 D)9 FE)108

10) Okuldaki toplam &@renci sayisi,
240 + 260 + 300 + 400 = 1200 ddr.
12. siniftaki 6grencilerin sayisi 240 ti.

Buna gdre,
1200 ogrenci 3607
240 odrenci X

1200.x = 240. 360"

x=72° olur

Dogru Cevap: C sikk



Ornek:

11) 4 Subeler

: - - . » Yaglar
21 2628 333837 «

A)
B)
C)
D)
E)

Medyan(A)
20 10
22 11
24 13
26 14
28 15

Acikik(B)

Yukandaki sekilde, bir sirketin A ve B subelerinde caligsan kisilerin yaslanna ait kutu grafigi

verilmistir. Buna gore,

A subesine ait veri grubunun medyani vé B subesine ait veri grubunun agikhigr kagtir?

En KOgik En Bly(k
Alt Ust
Doger Ceyrek Ortanca Ceyrek Deger
' En DOgik | Alt Ust | En BlOyOk
Degor | Coyrok Otance Ceyrek Degor

A | 217 | 28 28 35 a7

8 | 26 28 35 7 | &
«80 ®eSONB]l | Pl f RPRAENPYNIAFY RIS
lfG 4Se@NB|1 ! ePlftPEPI hNIIFyOl
hNIFyOF RSESNRA Nad eSeNB|

birlikte 28 uyumludur.

I ®@P1t PEPYPY

BRSSXN y
RSESNAY

B,! ;eP{ f P19 yo ! oNY&f NOENEGE € NS E-FNIB n m

N &
I £ @

1 PayYPy

Ff GPYRI =



Frekans{ P1 f P
AN FNFSGPNYIE az2ydzyRI St RS SRAfESY ANNB1tA GSNAT
BSNRE SNRAND +#SNAf SNI RNT Syt SyYSYAd KIY @SNRE SNRA

b A & a Ty

Tablo1. Firmalarin AR-GE faaliyetlerine ayirdiklari kaynak miktarlari

Firma ytar Firma poar Firma ooy Fima yoiar Firma peear
No No No No No

13.5 11 8.0 21 8.2 31 9.6 41 71

—

2 84 12 7.9 22 8.0 32 7.2 42 13.2
3 10.5 13 6.8 23 7.7 33 8.8 43 7.7
4 9.0 14 9.5 24 7.4 34 11.3 44 5.9
5 9.2 15 8.1 25 6.5 35 8.5 45 5.2
6 9.7 16 13.5 26 9.5 36 94 46 5.6
7 6.6 17 9.9 27 8.2 37 10.5 47 1.7
8 10.6 18 6.9 28 6.9 38 6.9 48 6.0
9 10.1 19 7.5 29 7.2 39 6.5 49 7.8
10 71 20 1.1 30 8.2 40 7.5 50 6.5

Kavynak: (Balce ve Demir, 2007, s. 7)

Bu veriler miktdarPy I 31 NB {1 NeN] I SPNAENENES R2ENMHz aPNI Iy
Tablo2. Siralanmis Kaynak Miktari Verileri

Firma Firma Firma Firma Firma
Miktar Miktar Miktar Miktar Miktar

No No No No No

45 5.2 28 6.9 43 17 35 8.5 9 10.1
46 5.6 38 6.9 49 7.8 33 8.8 3 10.5
44 59 10 71 12 7.9 4 9.0 37 105
48 6.0 41 71 1 8.0 5 9.2 8 10.6
25 6.5 29 7:2 22 8.0 36 94 20 111
39 6.5 32 7.2 15 8.1 14 95 34 113
50 6.5 24 7.4 21 8.2 26 9.5 47 1.7
7 6.6 19 7.5 27 8.2 31 9.6 42 132
13 6.8 40 7.5 30 8.2 6 9.7 1 13.5
18 6.9 23 T 2 8.4 17 9.9 16 13.5

{aynak: (Balce ve Demir, 2007, s. 7)

5/ EPtPY. ARYRNEPNPYRI O6OSNA I NYSEAAYRSO &SN FEly ¢
9y oN&N]l RSeESNJoal 1aiAYdzYoy modp O6RFEPEPYPY Naid 3
9y (NNl RSESNI 6aAyAYdZYo Y poH O6RIEPEPYPY FEd AF

51 €EPfPY DSHyIASSHIATEYA ZBTEYORONA I NP NI NIPaNJID
5Dr9y oNeNy REEENI BRE&NI I'mo dp

{ PYRBRY &F RI OANDBANAYS &@F1PYy RSESNISNAY 2f dzo ( dzNJ
I AaGSNRAE AN { PYPT &l e&PaPz 2| 4&amaliFIRde bduSakiir. 2 f R dzE o



k=1+3.3log(n)

k=1+3.3*l0g(50)=1+3.3*log(100/2)=1+6363*0.3=6.61

X ., = En biiyiik gozlem degeri

enh

X, = En kiigiik gozlem degeri

k= SmifSansi
h = Simf Araligi Biiyiikliigii
k =1+ (3.322)-log(N)
h= {Iﬁ’nb " Xenk )/ k
{ PYPF!INRI f RRPY 3St Sy A1lA APYPFPY Ifd aPYyPNI I NP
I A&GSNAE ANP mNYSHEIAY Al (RBY &TPW®PTF &l 8 PAP vy
/T 651 €Pt PY 3IASYAOGfAEA b [ 0Ok{PYPT {Il &P&aP
FY @SNA {NYSaAYRS1{A GSNRARESNAY 2yRIFfP] 1PaYPYRLI A
d2yNlI ™M KIyS 2fRdz€dz AcAy | Tndm | f PYPND
C=(8.3+0.1)/8=1.05
Cizelge 1. AR-GE faaliyetleri icin aynlan kaynak miktan verileri icin sikhk cizelgesi
Alt Sir | Ust Sirir | Sinif Orta Dederi Gareli Sikhk
Simf (A5) (Us) i(m;) Ceteleme | sikhk (f) | (pefin)
1 5,2 6,24((5,2046,24)/2=5,72|//// 4| 4/50=0,08
2 6,25 7,29 6, 77|/ 1711 1T i 12 0,24
3 7.3 8,34 782|700 13 0,26
4 8,35 9,39 8,877/ 5 0,10
5 9,4 10,44 9,92|//711 i 7 0,14
6 10,45 11,49 10,97|//711 5 0,10
7 11,5 12,54 12,02|/ 1 0,02
g 12,55 13,59 13,07|//7 3 0,06
Toplam 50 1,00

Kaynak: (Balce ve Demir, 2007. s. 7)

DI NBtA {PltPlo6{RNOBY REYEFaAI e PAPNIPYPYREX Y RSy
DI NBtA APSEPIEGEANRI AN C¢2LX FYEFINP M 2€YEHE PRPNID

f'_ n
p;,=— .,1=12,..k p, =1

n i=1




Ornek:

Simiflar Frekanslar Sinif Orta Degerleri f,.m;
(f) (m;)
10-20 3 15 3.15=45
21-31 5 26 5.26=130
32-42 8 37 8.37=296
43-53 4 48 4.48=192
54-64 2 59 2.59=118
Toplam 22 781

Bu verilere gore aritmetik ortalama :

_ Eﬁz S ML: 781
g = Zizafimi — 35,5 bulunur.

E?:lfi'

Omek:MpX HHX MyZI M®PEI MpPI MyZ HAZX Mp aSNRAA Awiy G
bulunur:

5SESNJ CNBlIya

15 3
18 2
19 1
20 1
22 1

9y FILTfF GSININIFYlFrY RSESNI MpQRANI 60 (1ST0 o0dz ySF

Omek:HpZ MHI OHIX MYZI HYZX HPINHIE HC ASNRAAYAY 2NII
myOStAl1tS arePtl NI aPNF I yPNY

12, 18 25, 25, 26, 28, 32, 42

yr'y 2t RdzEdz AcAYy YKHITYyKHINn® S ykubmMlIykubmlInbmI p
NORSESNIHpY pPRSESNIHc 2f RdzEdzy RIY

Ortanca=(25+26)/2=25,5 bulunur.

Omek:HpI MHY OHI MYy3I HYX HpPpInH ASNRAAYAY 2NIlyOl |
Onceliklea I @ Pt I NJ aPNJ f | y PNY

12, 18, 25, 25, 28, 32, 42

YyI't 2t Rdz€Edz AeAYy OYbMOKHIOTBbMOKHIYKHI n®RSESNI 2 NI |
ortanca=25



Ornek

Veriler Frekanslar Birikimli
(x3) (f3) Frekanslar
10-20 3 3
21-31 5 8
32-42 8 16
43-33 4 20
54-64 2 22
Toplam 22

n=22 cift say1 oldugu i¢in n/2=22/2=11.eleman medyandir. 11.elemani iceren sinif
medyan simfidir. Bu durumda medyan smifi 32-42 smafidir.

L=32, c=10, F=8, f,,.4=8 olduguna gore:
n 22
5)—F —-)—8 11 -8 30
L:32+10.L:32+10.—:32 + =

fmed 8 8 8
=32+ 3,75 = 35,75 bulunur.

Medyan =L + C.

AN FEFYEFEYS 2NIOFYyOFr @S GSLIS RSESNR NI APYRIFI1A oOF €F
hNIFEFYETa2RIraSRelty AasS aPltPl RIFIEPEPYP aAYSUNA]
hNIiFEFYFfaSRelyaariR ®AaNLIRT EPXNIPY

hNIFfYFBaSRélypaz2R AaS RIFEEPEPY al €F cel NLIP| G PN

Ornek

X1=1[5,6,7,8,8,8,7,5,5,8,9,10]

INAGYSGA]T 2NIOFElFYFEaAaP ySRANK

FNEFYyaP ySRANK

GFyYyRIFENIG &FLIYFAP YySRANK

FNEF&aez2y (FdarePaP ySRANK

e) Modu nedir?

F0O aSRelyP ySRANK

g)Ortalam& 2 NIl yOlI @S (SLIS n&RIESNR I N APYRI 1A o0FEPYGF
Not = x=86, ¥ =646, n=12

¢ Oc O
c-C GG
+ ~— +



Cevap

Y
a) AO.= =i _ 86 =7.16, n = Eleman say.
n 12

Ty )2 2
b) Varyans=§° = — {Ex?— =) }:L{MG—(%) }2.27

n—1| ' n 11 12

¢) Standart Sapma =S = \faST =27=164

d) Varyasyon Katsayis1 = VK = %* 100 = % *100 =229

€) Mod en ¢ok tekrarlanan degerdir.(Frekans: en ¢ok olan degerdir). Mod = 8’dir
f) Medyan = ortancadir.n tekse ortada yer alan deger, n ¢ift ise iki degerin ortalamasidir.

Medyan= (8 + 7)/2=17.5

Soru

Asagidaki veri seti icin medyan, mod, ortalama, varyans, standart sapma, standart hata
ve varyasyon katsayismi hesaplaymiz.

X=[80, 70, 80, 78, 81, 75, 77, 74, 77, 68]

Ix, =760 ; Tx;] =57.928

Cevap
a) Medyan = ortanca biyiikliigiine gére swalanmis verilerde ortadaki degerlerdir.
68.70.74,75. 77,77, 78, 80, 80, 81.
Medyan = (77+77)/2=77
b) Mod= frekansi en bityiik olan degerdir.Burada 77 ve 80°dir.2 kez tekrarlanmislardir.
Ix _ 760

c) X = —— =76"dmw.
n 10
1 Yx,)’
d)s? = —{er —Q} = 18,66
n—1 n
e) Standart Sapma = \"'S*2 =4/18.6 =4.32

f) Standart Hata populasyon varyansinin n’de birinin karekokiine esittir.
Se = S 43236
\/; V10

g) Varyasyon Katsayis1 = VK = (S/X)*100=[(4.32/76)]*100=5.68



ORNEK! 6| € PRI {ElektroniB®% t SNX IA &l &1 NJ 61 t NYNYRSTA |
y20fFNPYP GSNX¥YS]GdSRAND

Elektronik (¥ Bilgisayar (Y
30 5
35 10
40 20
45 25
50 50
55 75
60 80
65 90
70 95
T1{A &APYPFPYRF FNRGYSGA] 2NIFfElYLFaP @S YSRE

2Nl YlLIel @S YSReélyl &l KAL) 2f Rdz€dz 31 NNt YS|
bolen (%502 pn0 2Nl y21SYRFT A YyRBEBNKRR MBrtancaia SNRA f S
KSal LJX FyPN]Sy> OSNAfSNI I yOStAlfS |1 NeN{GSy ol
YKHbM RSESNISNRY 2NIIFfFYlFraPs y (G4S1 AaS oybmo

® ® — v Tve Medyan =50

aSN] ST A SEATAY | feNtSNAYS o6 1GPEPYPI R A1A &
8l 2Pt PYPYRI FIENJEPEPY 2f Rdz€Edz RA(1(1lFGtft SNRSYyY
|

ENBYOATtSNAY y20fFNP 3| NBOSt A 2 fndalbitbirineA f 3 A & |
I K &@F1{PYRPNX» 5AESNI 60ANI AFIFIRS@fST 9fS{dNR)
| f NYNYRS1TA | ENBYOAEtSNRAY vy20fF NPe&tl 1 NbPEL
@l 1Py RIEPEYPOUGPNI . dz y SRSNIIISE [a SINGREE ISONAlY  YRIANE
| f eNf SNA RPOPYRI RSEAOGAY | foeNft SNAYS AK(IA&I o

O

5SEAOAY I NI f PEP 6wl y3aSo

{SNARS{A Sy oNeéN]l 31TtSY RSESNR AfS Sy (N
I N} f PEPE RSY AN C2 NI N AXmnElekrdiR boliki icGhR&¥0 & 1 Pf
30 = 40 ve Bilgisayar bélumiiicin R=p5 I' dn 2f F N¥ 1 KS&l LI I YPNIP
OANDANARAYRSY &F RIF 2NIFfFYIFIRFEY FENJEFNPYP 2
KFEF11PYRF FFETtF 0ANI 0IANJAS] RSSS NS T DI NNA R MPR I 3
RSESNI SNRSY O0PNP SG1AftSYYS]TGdSRAND



1.4. al Gf I 0

clear all
close all

% x = 1.5;

y1 = round(rand(1,40)*100);
y2 = round(rand(1,30)*100);
y3 =round(rand(1,50)*100);

N1 = length(y1)
N2 = length(y2)
N3 = length(y3)

% for i=1:N1

% if y1(i)<=30, y1(i)=30;end
% end

%

% for i=1:N2

% if y2(i)<=30, y2(i)=30;end
% end

%

% for i=1:N3

% if y3(i)<=30, y3(i)=30;end
% end

yl
y2
y3

Mx1=max(y1)
Mx2=max(y2)
Mx3=max(y3)

Mnl1l=min(yl)
Mn2=min(y2)
Mn3=min(y3)

e 3 dzf



ortl = mean(yl)
ort2 = mean(y2)
ort3 = mean(y3)

M1 = median(yl)
M2 = median(y2)
M3 = median(y3)

Spl=std(yl)
Sp2=std(y2)
Sp3=std(y3)

k1 = kurtosis(y1)
k2 =kurtosis(y2)
k3 = kurtosis(y3)

sl = skewness(yl)
s2 = skewness(y2)
s3 = skewness(y3)

end

N1= 40
N2= 30
N3 = 50

yl = Columns 1 through 26
70 19 42 21 14 81 33 48 7 8 32 31 34 65 42 5B3 387 54
25 37 8 87 7 94

Columns 27 through 40
2 8 75 37 21 84 86 77 35 97 33 56 22 59

y2 =Columns 1 through 26
32 70 7 9 18 19 16 27 18 4 Bl 27 47 18 81 2 51 92
75 78 37 96 35 87

Columns 27 through 30
73 42 51 34



y3 = Columns 1 through 26
11 79 48 14 49 91 44 66 46 12 35 30 1 17 87 749478815
32 46 72 43 54 95

Columns 27 through 50
50 82 74 16 79 1 72 49 34 75 71 44 82 82 82 50 16 58 91 29
35 33 73 70

Mx1 = 97
Mx2 = 96
Mx3 = 95
Mnl= 2
Mn2= 2
Mn3= 1

ortl = 47.1750
ort2 = 40.5333
ort3= 51.9600

M1 = 39.5000
M2 = 34.5000
M3 = 49.5000

Spl= 28.5441

Sp2 = 29.5830
Sp3 = 27.8589
ki1= 1.7719
k2 = 1.8820
k3= 1.8349
sl= 0.2041
s2= 0.4104

s3= -0.1894



1.5. Faktoriyel

N=1x2x..xMhxn
0lI=1
11=1

y ON@NRN{®S>Z yHQfA o6dzf YF]{ 3INcetf SOGAND . dz
yl 1 € blaraRbulunurtA M 88 Q At S @l 1fF6P] RSESNR KSa
Not: Logyic® & Q )

¢S2NBYY y GFyS OANDANARYRSY TFIENJEP ySays
alrePaP YyHQRPNI®

T LJdzeet | NP Y
(n+1)!=(n+1) x n!
n'=n x (Al)!
(n-1)!=(n1) x (r2)!

5 ANBaSt S5NISyy y GFyS FINJfP ySaySeA ohA
farki ®PNT Sy f S Nd)ybuldnbré PAP O Y

mNYS1Y T ({AO0A @dz@I NX¥F1 OANI YIal @SONBAAYR
(7-1)! =6! = 720

Omekt 1 A0A 0AND @ADISNIHYPRNFRISTASIYORASE A NK
Fatoriyel sorusu

PEA & pA
¢ CAt pAe

PEA ¢ pA ppgé¢ pt&¢ ¢A & pA ppE p
¢ cAt pA ¢ CA ¢ ptet pA & p




16.t SNYNGF&aeéz2y o{ PNI RNIT Sy

NSay St SNAY RSEAOA] RNIaSPft INRKISzya6BNIE S &l yySYelA - aa FeNg
0ANJ aPNI RI RNTSyfSYS AduzalemelefiniyNWRISI  &PANNIRNT
OLISNYNGIF d@82y0 RP DSNAE AN

Ormek:A & A YT SNR Y A yb, codlepf 2K - NIF {1 SN f ISNRSY A lichif A & PN.
harftekrarlanmadanA { At A 1l e FINJ P aPNI I Yl el LIPtPNJ

EA

¢ QA

C
m1
=24
Q
C

. QA
§) .
® CA

0 git

@ZL OT

~

RAf YS&A&A 3ISNB|1SYy Kdzadzaz
NI fFYFRF1{A @SNA | ySYf ARA

b2GY . dz2N}Y RIF RA11FdG S
0dzNJ} Rl KI NFf SNAY aP

Permitasyon sorusu
I T9IMIHZOZINZIpIZcITY &l &@PEIFINP AfS SGA1SGf SyY
NNNY {NYSaAyAy Ncef N LISWNN¥MEE ddludi@rebylaayit | NPy Py
s x EA
0 €h 0 A
n @S ¢ y2ftdz NNNyf SNR | & P NPpednktsyonlar,t 'y St SY
P(5,3)=5!/2!=60 adettir.

¢CFYFYPYRF Ncef N LISNYNGFAe2yt | NI 2 dzo ( dzZNHzNA |
P(7,3)=71/41=210

P(7,3)P(5,3)=2160=150 adet ucli gruplamada 4 ya da 6 nolu drlnler
0dzt dzy YI { 0 RPN

~

«oef N INYzLI F YFEI NRI n &F RI c y2ftdz NNNyf S



Omek:lL,H @S y NI 1l YEFrNPYRIY {le FRSG H NI{1FYEP
3!
P(3,2F—— =c F RS al @PtFNY MHZ
3¢2)!

.dz I NYSEA ®S1AYESNAY AP RSt A §H LYPYR RIESSRYNB NI I
2f LYyl E€EP R2ERdAzEdz AAYy LISNX¥NGIF&aez2y alePaPT

3P,=32T ¢ 2t OF 1 GdPNWD al &
Omekmu &l yRItf&SeS8s uW {AOA 1loe FIENJEP @2ftl 240
41 TNYY mMH aSROFEADO®AYBRNPOI o6dz H (AOAYAY (Sy
OLISNXYNGIF ae2ydzo @FNRPNX» . dzyl 3IINBE FIENJEP RNI S
. . pd
VP oA
P(12,2)=12*11=132
. dz RdzNHzYRF A{1A (1AOA A1lA FINQJPEt 6S1Aft RS RS 2



1.7. Y2YO0OAY Il aez2zy o0.ANI SOAYVD
t SN NG a@2 YR codnf RE Rombinasyonda PNJ f | Y I sécimd P&PaRSE
onemlidir.

gA
¢ QA
t SNYNGF&aed2yRI RATAETAY OG6APNIEFYFO |1 ySYftARANI
G NRPNJ RATAETAYAY O0ANI I YySYA @21 GdzNW

o ehQ o

mNYySEAY aleéePalf 2042 RIF M RSY nd F 11 RIFN NI
3¢21-33¢44-45¢49ile 3¢44¢4549-21-00 | @ Y PRPNI
C(49,6)=49!/[(4%)! 6!]

mMNYySEAYT ' . @S |/ AfS 31 aGSNAtSRAMNSOSISAFISK
RNT Sy atrePtl NPYyP &ldA WK Aa 2 $IREE Wryi RBNI2EYT ¥l NR
6 bulunur. NI YI al @PaP RSEAf 'RSE a3 E®AY. /alRAFOAAP N
@1 LIPE I 6Af AN . dzNI RI fyYS aR/R8 RBYNBABAACEICPON BCReGB R A 1 |
FeyP aSteSNK¥BHRANBDYRI o0SyT SNIA]l SFNRPNE FIl 11l

9ESN] aPNI I YIFIRF1TA @SNR RSEAT IANHzZI I YI | ySYf A
S ot ¢ oA
0 d o AA

(AB, AC, BC)

Kombinasyon (Gruplama) sorusu
4 adet Masalistl bilgisayar (PC PC2, PC3, PC4 etiketle 5 adet Dizustl bilgisayar
(Laptop L1, L2, L3, L4, L5 etikétli | Nh & PY R |
a) ht dzo (0 dzNHzt | OF 1 ( N¥YANGAS @dirZ 'P&EIPNE F NRI'y Noef N
b) TeeA Y RS 5AT NalvN Rad At 2X &todl ldNIDEEfOadafir2 (PNYP 0 Qf N
c) TeAYRS RA&ANAGN 0AHBIINAT ehbdida PdzPazZPYF 8 'y Noef N

n RSG alalNadN oAf3IAEF&FNI 6t/ 0 @S p FRSG 54
a) hf dzo 0 dzNHzt | OF 1 GNY o6Af3IA&lL&FNIFNRFEY Nof N 3

. WA
0 uo w o AdA W
by TeeAY RS 5AT NaGN 6AfIAAL&FNI 6dzf dzy YI RFY 2 dzo
. TA
0O tTlo T o 7oA T

) TeeAyYRS RAANAGN O6AfIA&F&F NI 6dzf dy YI &l y Neef N
C(4,3)/C(9,3)=4/841/21



1)15 sorudan olusan bir sinavda 7 soruyu yanitlamak zorunda olan bir 6grenci,
a) hicbir kosul olmadan 7 soruyu kac degisik sekilde secer?
b) ilk 3 soru zorunlu ise 7 soruyu kac degisik yolla secer?
c) ilk 4 sorunun en az 3’nii yamtlamak zorunda ise 7 soruyu kac degisik yolla secer?

Coziim:
15) 15!
a)15 sorudan 7 soruyu [ ; ]= o8 =6435 yolla secer.

b) 15 sorudan ilk 3 soru zorunlu ise, secim yapilabilecek soru sayist (15-3)=12 olur. 7 soru
yanitlayacak ilk 3 sorudan sonra

, _ 12
7-3=4 soru daha yanitlanmasi gerekir. Geriye kalan 12 sorudan 4 soruyu [4

degisik yolla secer.

Ornek:
9 farkli oyuncagi 4 ¢ocuk arasinda, 1.’ye 3. kalan ¢ocuklara 2’ser oyuncak verecek sekilde
kag tiirlii dagitabiliriz?

9 |
Coziim: { 5 ] - & =7560 farkl sekilde dagitabiliriz.

2,2,2) 31212121

ORNEK
n SNJ] S1 985 p 16RAINKF NIRIPYy2RILWE 1SY0 HINIPEEF o (A
2f dzo G dzNHzf 6 A f A NP K

htdzoGdzNHzt F 6 Af SOS{ ,A{ONB)E9/(BUsNH=84 I NHzLIX | NPYy &l @ PawP

TeAyRS KAoc (Pl o6dzZ dzyYI RIYy 2fdzidzNI 6Aft SOSEAY
al dM43R41(31)=4

TeAy RS Sy |1 0ANJ |, ®i4=80 dafakbhlluntr. Noef N I NHzL) &l &8 Pa
Omek:dp a2 NHz N} APYRIFYy ¢ a2Ndz (o aS1TAfRS oeS{Aft

6up 6 A TRy
w ¢ ApA



Ornek:
AN AaPYPFOF mMp SNIS1 9SS wmn 1 Pérkekxbohisecinme
2t &Pt PEPYP 0dzf dzydz o

Let S be the sample space and E be the event of selecting 1 girl and 2 boys.

Then, n{5) = Mumber ways of selecting 3 students out of 25
= 25¢g

(2524 % 23)
(3x2xl)

= 2300.

n(E) = (*%cy x Y3Co)

|: (15 x 14]]

= |10 ———
2x1)

= 1050.

n(E) 1050 21
Y PE) = —— = —— = —,
n(S) 2300 46

ORNEKA={1,23457i NYSAAYAY o StSYlLytP Ftd {NYStSNAY

a) 1 bulunur ?
b) 1 ve 2 bulunur ?
c) 1 veya 2 bulunur ?

Q) TAGSYSYy i TNYSYAY o0ANI SESYIyP oBE KNI A

I NI 8PYRIY aScAf AN YNYSYAT RS G2LX Y

elemandan 31=2 eleman seceriz.

C(5,2)=10 olarak bulunur.

b) { SeeAf YSAaA AAaGSySy w StSYly S
secilirc St SYI yRPESt SHMINRRR ye m (G}

0St ANI A 2f Rdz
ySaA /onImorln

c)o StESYlFLytP 2tdzdiGdzNI oAf SOSEAYAT (GNY 3 NHzLX

StSYLYEtP Ffd (INYSESNRY 2f dzddzNRdzEdz o
A1 €t yPNID
C(6,3)C(4,3)=16 olur.



Permutasyon ve Kombinasyohnalizi:

AT SOAl 2flL @t NPy 2t aPtPltlNPYPy KSal LX yYl

@S 12YoAylaezy o002Y0AYylFGA2Y0 nh Yaldé arfayay RSy

Pl oAt A@2NEI @S edbizold, Ké RIRY @NIPEAPiePRAS AL A

bir arada n;*n, KF ft RS 2NIl &l @PlloAftSOSTGAND . ANAYC

YSe@RIFIYl @PlYlFaP RdzNHzYdzydz  €Fce RA&FINIYP Af S
c

a d
b C
d
e
.ANARYOA 2t &Py OPlEFNP | @S 060X A{AYyOA 2ftl &P
N}y RIF ¢ RSTIF 2NIlFe&lF ePlYFI]ldF RPN
acc Igc acd lgd ace be

Ornek Bir kutuda4] PNX6®A PEK (2LJ O NRPNIP VYdzidzRI'y NI a3St
T «eNYNy RS {PNXYPIP 2fYF 2flaPitPEPZ
f «eNYNYy RS adaAedrK 2ftYl 2t aPtPEPX
T 9y 1T B6ANARYAY ({PNXYPIP 2fYF 2fl &aPtPEP ySRA

Birincib,A { A Y OA @S NeNyON eS8 A & f CHIRSGEER e®bdeE®IMP {2 LJ
htl &@ftFNPYy O0ANJINIYRFI 2NIl &l @PlYl 2t aPtPEPT
P(E1 E2 E3) = P(E1) *REEP P(E3E1E2) =4(10)*(3/9)*(2/8) = (1/30)

Kombinasyonla hesaplarsak,

0 1 WéEMNId@Ei el EQOT60
p TiYE N ol (Bel ¢ i €Qa Q p tio

pXo 1t

9y T O0ANRARYAY {PNXYPIP 2fYlI 2ftlaPtPEP A&aSImMQR



T1A ¢CSNAYEA O0.AY2Y0 Yl dalewPtl

(x+yf = X+ 2xy+ §
(x+y¥= X + 3x2y +3xy2 fy
(x+yf = X + 4%y + 6%y + 4xy +y*

1
1 1
1 2 1
1 3 3 1
1 4 6 4 1

2 6 N N DU ‘
Ornek: (x;+x,+x3)  'nin a¢ilimindaki x;,7X,X;” teriminin katsayisi kagtir?

n=6. n;=3 m=1 n;=2 olduguna gore

[ 4.3!
o _ 6'5'_4'3' = 60 bulunur.
31! 312

. ) - 2.3 - s
Ornek: ()x+y+z)8 in acilimindaki x*y°z’ teriminin katsayisini bulunuz?
n=8 m=2 n=3 n=3

| 5.4.3
8 _ 876543 =560 bulunur.
21313 2.6.3!

NJ



2. Nt ape P

htlaPt Pl O0FBARYSePHNI ABWBE (1 6St ANI SYYSaARAND
1dzYFNDBFT PY AKGANIRPEASND® I BRI RIPa2 & KS@& A SINJCNI
ASNDSGAYA 06 N&N(GYShAKUIRMNG B P& dzy] dzyLIPF ARG il P NI dzR

SyriT o©6AN) 181 ¢ 3ISGANBY (1T FYPN® 'Yl [/ KSOIf
1FTFYyYEFE]l A&aGSYSTUSRANY | SyA {1 dzNIf OdzRdzZN)Y 4 A
ASGANBY 1FTFEgF ORNNBRSZ! Bidz L ®zNI £ Py REFEKFE ]
YSRSYyAYA Ny FRFEOP mMcthbd®E HRANBHA oO6kmadof X

YFEGSYFGA]l At SNAYRSY O6ANRRRA® h Iyl 1FRFENE YI
OANI AfASTAEA 2LROEOF Azl SYRYXEAYBRE® NHzA |y 42 NHz
JITNetS FINISGPNRPD {2ydzyRlF ol aAd Yl 18&Ay

1LFTFYYE 8lyaP apmdy A1SYy 88SyA 1dNIfRI <:ngpodm

Pascal, bu basit pbbemi ¢cozmekle yetinmedi. Sorunun gerisinde daha blytk bir matematik
1dzN> YPY @l GOGPEPYP IYytil YPOUPD 4FERFOP t ASNNB
0dzf dzy Y &F o6FO6fFRP® {2ydzyRFY YIFGSYFGAEAY | y$S
BudNy >~ 2flFaPtP]l (dzNIF YPZ oFtya 2&dzyfl NPyl dz& 3d:
S12y2YAX &aLR2NE &l ySGiAY 3JAO0A e ERFO AYAl YyPY
oFYy1lFOPEP]TXT aA3dI2NIl OPfP1XT SyYRNadNRteOSsi, {Ff Al
AadldAraaalast YS{FYyAlXE 1dzryddzy YS{FYyAEA 3IAO
duramaz.

hflaPftP| Ydz2NI YPYP 3ISEtAOGANBY | ySYEA YIFOSYl GA
Blaise Pascal (162%62), Pierre de Fermat (164565), Christiaan Huyge (16291695),

Jakob Bernoulli (1645705), Abraham de Moivre (16€7754), Daniel Bernoulli (17€0782),

Comte de Buffon (1701788), PierréSimon Laplace (1748827), Augustus De Morgan
(18061871), Thomas Bayes (17#0261), Andrei Andreyvich Markov (¥8%922), Richard

von Mises (1883.953).

al 0SYFTGAEAY O0ANI RFEEP 2fF NI ] 2t apPt Py 1 dzNJ
Hnd&dNT @Pt Rl 2t aPf PEPY TFT2NNIfATlaéz2ydz &8l yNyl
Andrey Nikolaevich Kolmogorov (120987)(i N} FPY RIFy 2NIl &l { 2ydz I
F1aA@2YEt I NE 2ftFaPtP]l 1dz2NF YPYPS O6ANI | f eNY dz
&1 LIPf | YRAGIONIYI S KISASLI IKYIEHEISNP 21 NI 1 A @eSNBy
@8Nl aSt iAeé2NRidbard Thieke/dOTox (182808 &I NI TPYRIFY 2NIIF &I
F1&8A82Yf | NPRPNX®» /2EX 2t aPft PEPET RIKI o6F&aArds
@S 2ydzy alecttrRPEP GSYSE 11T SEtATESNR 2NIF el
olarak, Ray Solomonoff, Anrey Kolmogorov, Gregory J. Chailyoritmik seckisizlik



ONI YR2YYySaao 1(F@NIYPYyP 2NIle&l FdGPtF NP . dz
NI 43St StA] {1 ONIYPY!l itforeRadyénP dzNJIIBBYINY Bt f & SY R f
getrdid DI RSt QAy S1aAl1tA] GS2NBYAYS o6Syl SN o7
IANYNYNT RS @21 F{UGAFT O0ANI 12ydzRdzNJ @S 3|1 NNy No S
@8N1aS{tSNB dGFoPel OF 10PN

21. ht I aPt P11 clal tF NP
{2y dzet | NPYPy | NYSaAY @Bdaf A2 REH &1% B0 Q1 KP yIFR G
OANI AWt & { 2 Pbzset d2l PEY OB £ a5SySeé RSYAND

. ANJ RSySeAy GNY 2f | onmANYASW dppintdecéf | NPY PY {1 NYSAA

MmNy S1 dz | @ Py Dk INGSyIANIN Y5SSyASeS SANJ A £ BLISH WREY ISR
olay denir.

T1A 2flF& l@yP IyRIF YSelRe NP 358 ySRIR RENES S N dp A2N
1SaA0AYE SNR 0206l & NWPNS deairt b Byt BN IRRIEGOHNIKSNI 2 | & X
RSESNR AfS TSNSt SHIYEAAKWRNENID A. ONI 2d/F & Py 03 S
N} {1lFYalf RSESNAR tT 2flF& T G2LX 1Y 2ftF&ftF N &l

Ornek: BitoNd R mnn RSO oAfé&S 2ftadzyd .dz oAfe&St Sl
I NB eS1AfSy o0ANIoAfeSyAy o6Selil 2ftYlF 2flF &aPET

P(B)=10/100=0.1
4S1TAfTSYy o0Afe@SyAy oSell 2ftYlLYl 2t aPtPEP ySRA

hil &Pf Pl T2VRIAARRN AN dz6RIS &8 P dzIP iOenkkiuzagdakéherR Sy A N.
y21GFe&lr o0o6FaAd NIa3asStsS 2ftrev @S KSNJ Ffd 1N
y210F 00ANI 2fl aPftPlO0 {FNBPEP] ISt AND

Ornek:

M Afl wHAa ydzYl NI f P Sokré radigels bitdbifeticdkifr OQekiaxiBifetin I8 & S

@gSel pUAYy (lFaP 2ty O0ANI alePel al KAL) 2f Yl 2f
S={1,2,3,4,...,19, 20}.

9 I o @S&l p AY 1FGPr 90 ¢ I BT MHI MpPI My?Z
P(E) = n(E)/n(S) = 9/20.



htlaPtP] ,Falfl NPY
htl @PRAPE I NPYPY YFGSYIFGA1aSt ATFdRStuSNyerr LI 2f€
2f Yl NI SNBSX [6FE€PRF{A O0FEPYUPEFNII @SNRARE ANXK
1. 0¢ p(A) ¢
2. p(A)=1-p(A
3. p(AAB) =p(A.A Bl A
... NO, 0
n o n—o
L€ @F RF AfAO1A OGN AA&S 0 MNIADI{AA e22(f]l aARf SP eir?
gl NRP NI

! INYSaAYyRSTA . 2f @ Py Py 2f Yl 2t APt PEP?
bolumuddar.

4) Aile B ayrik olmayvan iki olay ise P(AU B) = P(A) + P(B) = P(AN B)
5) Aile B aynk iki olay ise P(AU B) = P(A) + P(B)
(Yani, A ile B ayrik ikiolayise ANB =0ve P(ANB) = 0 dir.)

cO ! @yP dd @RI GNY 2ftF&ftF NPy 2ftYlF 2fl aPtP]

Ornek:

Bir torbada 9 mavi, AA & KX n al NP (2L O NRPNXP ¢2NDI RI Yy
G2Lzy araelr K 2tYlLYl 2t aPt PEP ySRANK

P(Siyah olma)=7/20

P(Siyah olmama)=20/207/20 =13/20

TFERSaAAT 2tFNI 1 Af1AYAY YIFGA AlAYOAAAYAY &l NF
TE1AYAY2YF@P{ PEPF K H N
TIERS&AAT 2t F NI 1 AfE1AYAY YIOA A]TAYOAAAYAY &l NF

Omek:. ANJ T NPY O6ANI {SNB | iPt PoP RSySeAyRS KSNJ
S={1,3,4,5,6}
H @Seél pQAYy NadsS ISt YSaAar 2ftlePyP ! AftS 3l ads

A={25} P(A)=1/6+1/6=2/6=1/3



Il QY PY 2NIl &l @PlYlIYl 2t aPt PEPYPomMZIozIn @Sel
P(A')=1/6 + 1/6 + 1/6 + 1/6 = & = 2/ 3 veya
PA')=1P(A)=X1/3=2/3

mNYy S140Sy +tytroPtlFOFEP AA0OA O0ANI 2fl &Py 2fl aP
Pl YlIaAaP YNY{Ny RSeAtasS 2t aPtPEP nz 2NIIFel o
Ornek:
BrAot @ PY Py 2f Yl 2fl aPtPEP KIFy3araar 2t YITK

a) 0 b)% c¢)1 d)3/2

Ornek:

Bir zar ateél deéej énda, .ste gelen y¢é¢zenegn tek sayeé
A={1,3,5}

P(A)=3/6=1/2

Ornek:

CANI 1dzidzRF y 1PNYPIPI 1 YIOBA @GS cySES®KREt & %» M
2fYF 2fl aPft PEP YySRANK

bo{0re¢2L) 1Y (G2L) 4l 8PaAaProybrtrbcOlHM
bo90lr4S1{AtSy (2L yS {1 PN¥YPIP yS RS @SoAfrlT
P(E)=N(E)/N(S)=7/2131/

Ornek:

. ANJ G2NBFRIF p 1PNXYPIPE mn airerk @S wmp oSell

rastgele cekilecekiblrinin
a |l SNKIFy3aA 06ANI NBy{1dS NNNy 3ISftYS 2t aPt PEPY
b) YPNYPI P NBy1dS NNNy 3StYS 2t 4Pt PEPYP KSa
c) {f A&l K NByl1dS NNNy 3IStYS 2t aPft PEPYP KSallL
d.SelFT NByl1dS NNNy 3StYS 2t aPt PEPYP KSal L
e)al @A NByl10S NNKEgaBHBIX VYEPFPI ®Pf PEPY P

Toplam ariin=5 + 10 + 15 =30
a) P(Grin)=30/30=1
by ¢2LX Y {PNXYPI P NByl 12
C2NDIFRFY NIadasStsS wS{A
c) Toplam siyah renk kodlu trtin =10
¢C2NDFRFEY N} &aidiasStsS eS|{AtCOSProaAnNbNNMYOY &A
d) Toplam beyaz renk kodlu Griin =10
¢C2NDIFRFY NIad3asStS wS{AfSOS]
e) Toplam mavi renk kodlu Griin =0

Rf dz NNNy T p
f SOS1T O0ANJ NNNYNy | F

ANJ NNNY Ny 068

(@]]



¢C2NDBIFRIFY NI}IaAG3SEtS eS{AftSOST 6ANI NNNYNYy YI

51 EPt PYY
htl@ftF N 68l RI |1 ySNYSt SN0V NISNAYRS GFyPYEP
F2yl1aAe2yRdzN®» hfl aPt PEPY O6AN) dz&2 3dz | YI &P 2¢€ |y

htl aPft PEPY AYyOStSYYSAAYRS a2ydz0dz 0AfAySySesS,
oe2 € dzrar (eSifebilir deneylerdir ve rasgele deneyler(random experiment) olarak

I Rf F YRPNPE PN | SNJ RSySeAy &az2ydzOdz 311 fSySoa
LI Noel £ F NP | NY aPYRIY (1dzAdzNIdz 2ftFyfFNP 6SftAN
tekradanabilir deneylerdir.

Ornek:
al RSYA LI N} AfS A{A RSFI FOGPO @lFLIEPYD . dz AJ
AfS @FTP X ¢ AYYSYTUENIFT. A1 aGSNARTYS] NI SNBT

5SySef SNAglayaRlNAef  BPYPYE FyYLF G RPNIDE &4 NIPWRIS
a2ydzet F NPYPI MIHZoZInXp ©S ¢ yPy NaisS 3StySsS.
2f | @ RPNaBit olay(iSSilf SOANJ RSySeRS (S{.PEANSABY dzéel O3 N
IASNS|{tSoYS 2t aPt PEBSHI & i PNR T A NIDzN& | FASY AY S RIA
2fFNF1 OSNRAESOAT AN . AN RSySeAy oNGNy &2y dzx
Ornek uzaysharfi ile gosterilir.

. ANJ RSyYySeAy 2fl aP pIdBy diodNf NPl dgbskéirakE NBR NIk WPy
4Pt POPYRIP=[pN}PS .. b6 BTt AYRSRANID

Ornek
AN £ 20 NBIF 2@8dzydzy Rl Noe ol alYF1fP O0ANI GFY &l
KSNBANRKR 2t aP O0ANI &2y dzeRdzZN¥» mNYy S| dd ey { T

Ornek
. ANI {dzidzRIF aAelr K @S alF NP NBY1RS (G2LX I NJ odz d:
128 NAF] @S o06dz RSySeéA wmnn RSTFI GSTNFNIIFNBLE
ISNBlUAEAYRSY RSySe@eAy wu olaird 2t &P 2t 0F10F
E: =siyah topun cekilmesi,
E-=3 I NP cekifimeiizy
ornek uzay S={E1,E2}



T1{A ©@Sé&l RIKI 2] 2flFle&Py OANIAlLGS @Sel 0AND
ISEANY . AfSOA]l 2ftlFe&Py 3ISNkS|{ftSoYSPERLERAEPE PE
O0STEAYRSRAND t I NI YWY TY ATH ¢ de®iol NP VLI RER PYIRE -
2t @8RPNY ! &@8yP O8S1TAfRS TINII &FLWPELY w FGPoGL

. FAaAG OS oAt SOAl 2f ®I 8aP¥RPIEIPNIAYRAaK dado o1 |
GFryPYtLF@FEOAEANRT & . AN 2fl &8Py 2NIl&l oPlYlaP
neden olmuyorsa bu olayldr I € P¥& P&t I NRPNXP %I NPy W RSTFI 4GP
FGPOP SG1AtSYS@SOSEA A AW RfIRYPYPIY SBIRH &/ | 2 £35S
OANI 2fF@Py @Se&l 2flF&fl NPy YSeéRl EIPRVESiY SR\
PHQEf Al A&1FYoAf RSaGSaAyRSYy AFRS&AT 2fF NI
42y dz0dz 6 ANARYOA {1 NIPYy &az2ydzOdzyl ol EPYf PRPN

Ad0A CNBllyatl htlaPtP|l .StANISYSY
FNF AfS GPo el LIRIIRVEBRAMYRIAARS 23 & & & R NBzeR | NP
SySeAy onn RSTIF GSININIIYRPEPYP QI NARF&F NEI ]
n WRSYy dzZl '] 2fd2@HURPRE&EYSENAVEPAPPNQES 2]
148SYyAYyRS @I1TP 3StYS &l @PaPBRYSYANRISY RISGH B@ LI
Fe8PaAaPoYy 0 Il AG§SNAtRAEAYRSS 6l EPRITA O0S1TAfR:
pn OP@I NPYRI 2t OF {GPND

m/n

0.6

50 100 150 200 250 300 n
.ANJ RSySe w21 UGUSININI SRA{ANERS 2 2{PEPYS§FAGEOS
2f 1 OF {UPNXP bAAOA TFTNBllya o0AN 2fl &Py 2fl apPt®P

8l LI 0AfYSYATA &F€fLFYIFTOFRPN® tI N | dPOPYRI
G2LIX Y GPO &l @PaAaPYRFy ({N®N]l @Seél SOAGOANID b
m/n <=1

FidPotl NRIF KAce @FTP PlYFYPOa&al YIn @S Y kx y T
n X Y K Yy X ™

Y K Yy to!0QYyPY O0ANI FKYAYA 2f Rdz€dzyl I2NB t o
n X to!o X ™



YyAaoA FTNBllya elF1{fFoPYPYl 31 NB O0ANI 2t &Py 2f
2f Rdz€Edz 'yt YPYl 3IStYSYSTOSRAN® VYyQYyAY ®e? |
2NI el Pl YlF{1dF RENID PyPa oAy OF NB 10rSaNI &NE | y I 0 A f
STNIN SRAtSYSeSy 2t @t NI dz23dz I yYlFaP NRa&ajft
St ANXI SyYSaAyRS 2fl& FlLT1fF GST{NIN SRAfSYA&SC

o &

htl aPt Pl @S YNYSt SNJ
htlaPtP{tl Af3IATA o0dz KSal LXFYIFEFN {NYStSNIS
oFaAd 2tF@flFNPYP O0ANI I NYyS| dzZ e8P A@AyYyRS y2]
31 AGSNAE SOAT ANI SNI FyOIF 1 0 dziime X¥pay/noktaarlgiubuy P 2 §
2fFNF 1 31 AGSNRATANI SN | @S . \BANRM 86 AND ¥ RA WA
FoFEPREFE{A FAO0A AT AfSOATANY

Az B

<

. ANDANRYA Sy3aStftSeSy 2tlFe&tFNRF 2NIF] y210F @

YNYS y2il ae2ydz {dzZ t AYBOBRNE SYAYD Bf LINI2]ET &IP.
01SaA0AY0 2ftFNIFT1 31 &aG§SNRE AN

+Syy 5A@I 3N} YPY



Ornek:

hldzZ {FTYGAYAYRS mnn | ENBYOA NI SNAYRSY 06ANI I N
0dzf dzy Ydzo 1 dzNXd 42 0dzl t I NRIFI'Y TpQA R2YRAZNXI RFIYZI g
hem de dondurmadaik 2 6 f Y Y| { GF RPNX¥» nn 20dzl GlraftP @S
NeNyRSY RS K208flyYlI{GFIRPNY» | SY R2YyRd2NXI KS'
g1 NRPNX

'Y R2YRAINXIFRIY K206ttt yly @20dzlf Il NPy (NYSaAz !
.Y 0S1TSNRSY K2o0fl.ymYy {d2ROIDS I NPIYSNINYS &A=

/'Y GFGEPELINRFIY K20t yly @20dz2lfF NPy {NYSaaA 2f¢

S(T)=100
S(A)=75
S(B)=50
S(C)=80

S(A C)=60
S(B C)=40
S(A B C)=30

g/

X=S(A B C)=30

a={ 6! ¢X=b030,a=30

c={ 6. ¢X=AX30,c=10

b={ 6! ¢X, b®po6! ¢30 . 0
S(C)= Cl+a+ X +c, 80=C1+70, C1=10
S(T)=A1l+Bl+Cl+atb+c+ X
100=A1+B1+10+30+b+10+30, A1+B1+b=20
S(B)=B1+b+c+ X

50=B1+b+10+30, B1+b=10
Al+B1+b=20, A1+10=20, AD=
S(A)=Al+a+b+ X, 75=10+30+b+30, b=5
S(A B)=b +X =5+30=35




Ornek
AN 12y FS1aAe2y FANNEFAP AO0oA | PYPYRIE 60ANI Y2
81 ySGAOAET SNASE 3IStSOS|U 0S06 &Pt AwAYRS &@8SyA Ao

2f Y APYP AA0GA@2NI | SNI @8SyA 0S0 A0®@ARSY O0ANAY
0S1FNJ OBNIFTNRBPP2XA06 a Pt PEP ysme

. dzNJ Rl m YSt 2ftl& @FNRPNY

! )\éoeAyAy S“[INJ 2t Yl aP

. ABAYAY SOtA 2fYLaP
/| AS8eAYAY 1FRPY 2fYl&P
5 AOAYAyam®mN] S1 2t Y

CFT P 2fF&PEPLELI NI a2 NHRE GSNAEf YASY
P(C) = 0.80, P(D) = 0.20,

P(A) = 0,30, P(B) = 0,70 olur.(®) = 1/5 = 0.20

P(& C)=?

P(/A3 C)=P(GP(B3 C) bulunabilir.

P(B) =P@® C) + P(B D)

0.70 = P(8 C) + 0.20, P{BC) = 0.50

P C)=08qn ®pnl n oplnRBE 65 dzNIP

Ornek:
AN I ENBYOAYAY OSOAYRS {F€PO LINFY 2fFNF{ 06AN
OSO0AYRS1TA A1A RSOGO 11re€Pl LI NI@P RNONNX¥NO 2f¢
a) TILAfA LINIEFNPY G2LX LY I NyS| ddleéeprP yS 2¢
(100 +50), (100 + 20), (100 + 10), (100+5):  4ndluru
(50 + 20), (50+10), (50 +5): 3 durum
(20 + 10), (20+5): 2 durum
(10 + 5): 1 durum
b) T1TA LI N RNOGNENYRS wmnn¢[ QRSY oNe&Nl LI NI @
P(>100)=4/10

O Qx

c)pn ¢[ QRSY 1 N@N]l 2fYlF AKIAYFIEfA YySRANK
P(50<)=3/10



22. ht L aPt Pl YdzNI f £ | NP

t h{ FaakBifoRuhun Ozellikleri:

Teorem P(A)=% 0! 0 QRPN

Teoren¥ t 6q0 T n QRPN

Teorem:9 € SONBise P(AJ t 6 . 0 QR A NIp

Teorem:!l SNKI yY3IA O0ANIMQOQRANIBP AcAYy t 6! 0

Teorem:P(A B) =P(A) +P@(B . 0 QR A NJIp

Teorem:! = . @S / 2t &f | NF yaBYR Hy TN SNoé Yt [del |28t P
0dz Nee 2fF@8PYy OANI SOAYT

P(A B° C)=P(A) + P(B) +P(RIB CYPB CYP(B B)+PRBB3/ 0 2f I N1 &l 1 Pt

C2LI FYlF (dz2NFfPYRESFANBNRISBEY R SWHS|

A ve B birliktelikleri engelleniyor.

Ave B birbirinSy 23St f SeSy 2fl &t N 2f RdzEdzy Rl | 2f &F
2t L@t NPy olaiAd 2t aPt Pl NPRmBigeriniehdelleyey Py | S
2t L&t NPy 2t aPtPLEFINP (2L YX

P(A+B) = P(A) + P(B)
P( A veya B) = P(A) + P(B)

| 8y P dA NBRNESEAYA Sy3StfSesSy 2fFL&ft NPy 2t &P
Ornek:

AN YEFEEFT @l FANBY YNOGSNR now 2fFaPtPltl €I
YNO G SWAGTAYr Ry A1A WA|{PYYBEtahBSREPERPANERANK
!

t 6! . 0Tt ol o b to. 0rlrndH bnandol ndp
Ornek:
Ydza dzNBdzZl oANJ GF @t TINP | GPft RPEPYRI u @Seél o

C6zum: Bu olay birbirini engelleyen 6zellikte olup, herhangi bir anda sadecgizeke
1FNDPELFOPEFOFEPYREY (2L Yl {(dzNy P {dzf £ yPE Y
P(2 veya 3) =P(2)+ P(3)=1/6 + 1/6= 2/6=1/3



Ornek :

AN LI 1SGESYS FEFEONR(FAP 202YFGA]T YF1AySetS

LI GFGSa R2f RdzNYIF10F RPN tF1SGft SNAY oe2y8dz & NJ
RE LI 1SS0t YBRSKIARIKSE NPT P LI 1SGf SN RANGD D SERNT
@l LIPELY (FEAGS 12YyUNRE e f POYFE | NPYRF ¢Fof 2

Tablo 1 : Ornek . Olay ¢C2NDI {IFhftlaPtP]
AeAy @SN

Eksik E 100 0,025

Tam T 3.600 0,900

Fazla F 300 0,075

Toplam 4.000 1,000

«NBUGAY AaNNBOAYRSY aSeifSy KSNKIFIYy3IA O0ANI 02NDI
t 90T nSnupT to¢OTrnIpnnT toCOTnZntp 2t RdzEdzy |
t69 & RI COTrtog9ubtocCcoOrnnupbnIntplnImn 2t C

Ornek:

MH | RSG YPNXYPIPE n FTRSG {A@FKZ n ! RSG [ SoAf
G2NDFYPY A@SNRAAYS 12ydz YdzoGdzNXD ¢2NBFyPYy A ce
YPNYPI P 205&+ 23 &APf PEPY P 0 dzf dzy dz o

Toplama:
T ' eéNPir 2t efl
P(K veya Y)=P(K) + P(Y)
{2NX¥z @8NPl 2fle& 2fl aPfP| &2 NlzadzRdzNIp
P(K)=12/24=1/2=0.5
P(Y)=4/24=1/6
P(K veya Y)=P(K) + P(Y)=12/24+4/24=16/24=2/3



¢C2LI FYlF (1dzNF¥fPYRI OANDANI SNAYA Sy3aAStf
9ESNI 2fF &t NJ 0ANDANMSR | Sy 326 {l SYPYEPYNEIND!I &2 f |od
el . 2frePyPy &l RI ! @S . 2ftl &t} NPYPy KSNJI |
birbirlerini engellemiyorsa;

P(A+B)=P(A) + P@P(AB)

P(A veya B)=P(A) + P¢B)(A ve B)

P(A veya B veya ®FA) + P(B) + P(CP(A ve B P(Ave C P(Bve C) + P(AveBveC)
P(A* B° C)=P(A)+PB)+P(E)0! ¢t o!0 ¢t &.0 /0 b to!

Ornek:

.ANJ RSadS AallYoAat 11 EPRPYRIY o0AN QlieS @S\
31 AGSNAfaAAYyDd .dz A]TA 2fF@& OANDANARYA Sy3aSttSy
Gt Sar @®S1YS 2t aPt PEP @O NRPNX¥ . dz RdzNHzYRI ! C

P(A+B)=(4/52) + (13/5%}/52)=4/13

Ornek:
CANIFYEREFTA NBeéz2yRE  (dzidz | NPYy A@eSNRAAYRS
Si

NEYy1fSNRS GAOGI NIIf SN {2y dzf Ydzo G dzNX» . ANJ | R g A

Mavi | Y P NJY| Beyaz | Siyah
Kuguk 3 3 3 3
Orta 4 4 4 4
Blyulk 3 3 3 3

a {FGPtly (AOG2NIHAPI REPAY BRNNK

10/40=1/4
b) { I 4Pt | yBeyazirénkliNdya\Oftabdyt YI 2t | &Pt PEP Yy SRANK

f .ANX SOA| 2ftl&fl NY

P(B veya O)=P(B) + P(®)(B ve O)
=10/40+16/404/40=22/40=11/20
c) { I 4Pt | yBeyazrénkliNdiOXtg bt YI 2f | APt PEP Yy SRANK
P(Bve O)=4/40




Ornek:

YNeN] ©O06AN Y2yidle il fteSaAyRS pn AO0oA ol f P
TFTYFYPYRE @S a2y (2yiNRtS KIFITPNJ oAeAYRS o0AlGA
| £t eNGEf SNAYS SNAOSYSE@SNB2y @2 IBDNIYSH f NI A &R NJ
RSESNI SYS RIYSYAYAY &a2ydzyRI pn Ad®@ARSY pQA
KSY 3ISOA1YAO KSY RS KFIGFEP Y2ydlre &l LYPOGPN
2f I APt PEP Yy SRANKXK

P(G)=5/50=0,10; P(H)=6/50%Q; P(G ve H)=2/50=0,04 olarak bulunur.

AN AdeAYyAYy 3ISce @FRIF KFEGFEP Y2yidle &F LI 21
P(GyadaH)=P(G) +P{(RjGve H)=0,10+042Xnn I nXImy QRA NI

A1 NLIYIF 1 dzN} £ PYRIF o6FE€PYaPi 2ftleay

. ePYyaPl 2ftlFe&ftl NRF el NLIYI {dzNIfPT
P(AveB)=PA)*P®)S1t AYRSRA NI

. ANDANRYRSY o6l EPYaPI @S FeyP 1T FYFYRF YS@RIYl!

F@NP 2NIFelF oPlYlF 2ftFaPtPltlFNP o NLJIPYPYl So6A

Ornek:
Ydza dzNBE dzZl 6ANJ GLWNF DRANPAPSS YERBYRPEPYRI I LI
2t APt PEP Yy SRANKXK

C6zumBu olaylar birlikte meydana gelebilen 6zellikte olup, birbirini engellemez. Bu nedenle
el NLIYI (dzN» € P {dzEf £+ yPt Yl PRPNI®
to, TP @S p 3AStYSOI t &®=1I2P0 E toép DStYSOlIowmk

Ornek

Il 1ABAAAYAY wmMp @Pf &2yN} KFEelFddr 1FEYlL 2fl 3
2t aPft PEP s2cn A&aSI KSNIAlAaAAYyAYy wmp @Pf &2y NI
P(A ve B)=0.80 * 0.60 = 0.48

Ornek:

CANI LAl YA2RIEE Y ORDSO HORNRPNIRESdz LA YyA2RIEY
1FT 1YYl 2tFaPfPEP YSRANI K 60AIFRS&AT O

CANRYOA o0AESGAY (FTEFYYE 2t &Pt PEP HkmMAQRAzNX

ATNIYARSEA b oO0AE ST 11t PNIRANIA YIOINIoMESGayt §i
1FT 1YY 2ftFaPtPEPY
P(Blve B2)= (2/10)*(1/9) = 1/45



Ornek:

. ANJ 1dzidzRF p FRSG @S8So6Af NByl1GSE o FRSG RS ¢
®S1TAfRAEAYRS KSNI APAREPAYSBREBAK 8¢ ¥LJ I NJ 1 dzid
'Y Af]1 S{TAfSYy (2Ldzy @8SoAf 2fYFaP 2t &Pz

.Y A1TAYOA @S1AfSY (2Llzy &@8SoAf 2fYlIaP 2t &P 3

I @S . ol EfP 2flF et N 2fRdz€Edz AeAy to! @S .0 K
P(A)=(5/8)

M® (G2LJdzy @So0Af 2fYlFaP RdzNUzYdzyRI Hd (2LJzy &S6
PB)=(4/7)

P(Ave B) = P(A) * P(B) = (5/8)*(4/7) = 0.357

Ornek

AN AaPYNATSHFE v {PT | SNEAOSA SOERBRPNWE R MID| A dzif |
2f Yl 2fl APt PEP Yy SRANKXK

P=(12/16)(11/15)(10/14)=11/28

L dzy E I NPY A{A&AYAY 1Pl O6ANARYAY SNJ S1 2fYF 2¢1
P= (4/16)(3/15)(12/14)=3/70

Ornek:

pH 1FNIfP] O0ANI RSAGSRSY | SIB&A Y AR Yipoel | NS cerafs
nedir?

P= (13/52)%(12/51)*(11/50)*(10/49)(9/48)=33/66640

Ornek:

n YPNYPIP @S ¢ ,So0Af (2L) 6dzt dzyly o6 ANJ | dzii dzR}
4S1TATSY Af1 G2Ldzy {PNXYPIdRZ AlAYyOA G2LJzy &SoA
P(K ve Y)= P(K)*P(Y)=(4/10)* (6/10)=24/100=6/25

Omek: n YPNXYPI P @S ¢ ,SoAft (2L) odzf dzyly o6ANI ¢
81 LIPE I OF TGN 4S8S1AfSy At] G2Lzy 1 PNYPIPI A{AY
P(K ve Y)= P(K)*P(Y)=(4/10Y0}64/15



Ornek:
. ANI 1dzidzRF ¢ FRSG ftAY2Y @S n RSO LERNIF(1FE o
a) TFRStA 2ftFNF{1 &aPNIeftl G2NBFRIFIY @®@S1AfSy A
fAY2Y 2fYlF 2t aPft PEP YySRANK
TISRSEAZ . ANBPANAYRSY o6l ePYaPl 2t &t NY
P(P ve L)B(P)*P(L), Portakal cekiliyor ve tekrar kutuya konuluyor.
P(P ve L)=4/10 * 6/10=24/100=6/25
b) TFRSaAT 2tFNI1 aPN}Iefl G(2NDBIFIRIFIY @S{1AfSYy
fAY2Y 2fYlF 2t aPft PEP ySRANK
TIFSRS&AAT X . ANDANRYS o6FEPYEP 2tk &t NY
PPvell' to6tOfFpto] KtOX t2NIlFT11Ff eSTAfRA]GS
1FEFYytFENRFY fAY2Y @S1AfYS 2t aPt PEPOD
TE1A LE2NIF{FEZ A]1AYOAAA fTAY2YZIZ tot @S [
TE1A tAY2YYX A]JAYyOA&A LENIF{FEXZ to] @S t
c) T RSIAMIH { 2dPN> &t G2NBFRIFIY @S1AfSYy A1A YyIN
TISRS&aAT =X . ANDANRYS o6 EPYEP 2fF&f 1 NY to]f
1dzidzRIFYy F@NPfRPlLGFY a2y N} 3IASNRES {IFflFyfl N
P(L ve L)= 6/105/9=30/90=1/3



23.Y208dzA fdz ht I APt PJ

I @S . FeyP INYyS1tSy dzZlePyRI GFyPYfIlIyYyYPO
ISNeS 1t SOGAEA! DRINER 2IPTPY BYE (P Rzt tkilz 22t 2&PH yPREYF
2f Yl 2fl APt PEPOUZ

... 0O 6

e

OARAYAYRS GlFYyPYEFYPNW® .dz GFYPYRIEY @FNINILFYL

2t APt PEPYP (1206dzZ fdz 2T aPt Pl &FNRPYP AfS
06, 6 06D 0O biciminde bulunur.
I @y P 00SO, Mt REGH 06 &1 Pt PN

O halde,
06D 0 O 0 0B U6 elde edilir.

K

Ornek: Adaylardatiz n p QA X:3olpl UAA Z@MRG T AP &1t Nip Bligisayarshem
RS Aadk dAadon{s FaNTRE A +2NOPYORS: (ydzNID

a. AfaAArAalr e NRIy oloFNPaPi AasS Aadglraradgaiasy
by TadGlrdAaidAlGSY oFol NPaAaPI A&S oAf3AAXA&l &l NRIY
c) htl &Pt PEP { NeeN{] 2fly &aSeitSOS{TUANP | Fy3IAa
d.dz AlA RSNBRUGSY Sy T OANAYRSY o606l NPaPi 2
TY AadGlrGAadgA]l RSNEAYRSY o0l ol NPAPI | ENByYyOA
B:. Af 3A&l&FNJ RSNAAYRSY o0l dFNPaPl | ENBYOATf S
tOTOIMIndnps, BOo.MLANDOPIT t 4!
a) 0 & g % -
d 8

b) 06 —— =
) Tadl GAadGA10S
dtod 0Q 06 0

AasS oAf3Iral el NR
U



¢FrY . lFEPYAPI OT1ARSY 21 2ftlFe&fl NPy o6l EPYaPIf
1y . @S |/ 3JA0A N 2fl &Py olePYaPli 2fYlFaP Aceh
P(A B)=P(A)P(B)

P(A C)=P(A)P(C)

P(B C)=P(B)P(C)

P@ B C)=P(A)P(B)P(C)

b GFlyS 2fFePy ol &EPYaAaPlI 2flFo0oAfYSAA AcAy
06, 6 .. 6 =P 006 8 006 , k=2,34,..,N
Ornek:

AN G2NDBIFRF o YIFI@OAZ o oSell oAfteS od#Zf dzy YF {1 G}
YI @AY AlAYyOAaAYRS &KS&HTLIGRIPYPIISE YS 2t aPt PE
4S1TAfA0 AFRSEA A&aSz olePYaPl ol NLIYIF 2t &@PRPN
4S1TAfAd AlFRS&AT A&Ssz toa .0lrfrtoeav E toé.kaorl
Ornek:

AN G2NDIFRF Fe@yP ONeN]lfNl1GS W YEFTEAXYIAG DPNEPE

G2NDIFRIFY o (2L ceS{AfA@2NI .dz (G2LX F NPy Af1 Alf
P(SSM)=(5/11) * (4/10) * (4/9)=8/99

Ornek:

Bir fabrikada Gretilen parcalardan kusursuz 40 tanesi ve kusurlu 8 tanesi bir depoya konuyor.
Cekilen yine yerine koyulmaksizin sirayla rastgele iki parca secildifinde her iki parcarun da kusurlu
olmasi olasihigi nedir?

Cozim: A ve B olaylan asagidaki gibi tammlansin.

A: [k secilen parca kusurludur.  B: Ikinci parga kusuriudur.
i 1 7
Ohalde; P(A) ==~ ve P(B/A) =—

dte yandan, P(AnB)=FP(A)L.P(B/4) =

1 7
& 47 282



Ornek:
9f AYATRS AlA (I @Ly2] @GINXP .ANARYOA 1l @Fy21RI
n al NP G2L) o6dzf dzy YI {1 GF RPN . dz RdzNHzYRI NI a3St
nedir?

P(C)® 6Z6 0 6Z6
06Z6 006 z0 6 6 =(1/2)%3/9)=3/18
0626 06 z0 6 6 =(1/2)*(4/9)=4/18
P(C)=3/18 + 4/18=7/18

Ornek:

o 1PIZT ¢ SNJIS] | ENBYOAYAY 2f RdzEdz oA NJ I NHzLIG | y
H® | ENBYOAYAY SNJIS] 2fYlFaP 2t aPt PEP ySRANK
P(K)=3/9=1/3

P(KE)=(3/9) (6/8)=18/72=1/4

Ornek:

AN G2NBEFRI n 08@Fl1T 2 o YIFE@GAZT H &FNP G2L) JI NJ
0 (2L) eSTAfAR2NY Md (2LJzy o6SelT X wao (2Ldzy Yl
P(BMS)=(4/9)*(3/8)*(2/7)=1/21

Ornek:

Kusursizl O ANJ GF @t TFNP | GPft RPEPYRI &2ydzOdzy oeh-
2f I aPft PEPYP KS&l LX I @PYyPI @

S={1,2,3,4,5,6} , A={2,4,6} , B={4}

to. k! Ol t&! .0 Kto!0 ITédmkc0 kK O60KcUlIMKO

Ornek:
AN 1 dziidzRE G8a0  Stéstintledy n NNREIIANIRB Y A A QAP SID « NNY E -
Atestindenhemde B SaGAYyRSYy (It YPOO®

P(A)=0.3
P(B)=0.48
P(A B)=0.24

)« NNyt SNAY | @88l . (8adtSNRAYRS (+LtYF 2tFaPtPeEP
PM*T)=P(M)+P(®) 6 a ¢ 0T I'-B.2400t541 ®n y

b) A testinde kalan bir urininBS & G Ay RSy 11 f Yl 2t aPf PEP

PB\! 0T t o .0 K tololrndunknodol noy

o). GSalAYRSY 1lfly NNNYNy ! (8atGAyRSYy 1FtYl 2¢]I
PA. 0T to! 0O K to.0lrndunkndnyrl ndp



Ornek:

8y P |YRF A1A KAESaAaAT TIN I GdPf aPy oa 9EBWP yI SH ¢
2t YL 2t aPt PEP YSRANK T1A TFENIFGPEtRPlLOGLY &2y
¢C2LIX LY ¢ 2ty &FI@PfINE !'T & OMIPUIOHINULE 003X
AN T FNRE v 3SESy al@PtEIINE . T9d 452E@MDFE OHZIHOZ
! . I'® O6HZINOI 6nIHO Y

P(A)=5/36

P(B)=11/36

t 0! .0THKOC

PA.0X . 3ISEtRALGSY &a2yNr ! 3StYS 2t aPt PeP T
PB\! 0 = I AStRATGSY az2yN}r . 3ISEtYS 2t aPt PEP T
PB\! O T | . RS1TA 1 €S ale&PapP K | QY PY 2f dzo &
Ornek:

AN ARWBEBHIOAT SNAY 2HpQA al GSYFGATZ s2HnQair ¢ NNJc
RSNEf SNAYRSY (I fYPoO®

P(M)=0.25

P(T)=0.20

P(M T)=0.10

AmMENBYOATt SNAY al GSYFGA]T &F RF ¢NNJ] eSQRSYy {FfYIl
PM*T)=P(M)+P(®) 6 a ¢ 0 I n-@10p0t3%5 O H n

e) Matematikten]  f 'y O0ANJ | ENBYOAYAY ¢NNJ] eSQRSyYy {FtYlF 2f]

PMaol toa ¢CO0 K té6avlndOMAKNDPHPT HK P
alGSYFGALGSY 1FElYy O0ANI I ENBYOAYAY ¢NNJ eSQRSY 1|
PM\¢OT toa ¢0 Kk to6¢COTrndMAnKNPHANT MK H

Ornek:

5NRYS NNBUGSY o al 1 AyS 2ANERAWE F-NIR SOPSRNATEAA KNI O
I F4d1FfP SNTYFEFGGL

A. Makine | %2 %35
B. Makine %1 %25
C. Makine | %3 %40

a) « NBUAETSY @le&tlNRIy NI}&a3dsStS oANRAA aSceAif RAE
P(H)=P(A)P(H|A)+P(B)P(H|B)+P(C)P(B|III)

P(H)=(35/100)*(2/100)+ (25/100)*(1/100)+(40/100)*(3/100)=215/10000=0.0215

b) 9€SNJ 60 ANJ RNRYS KIFGlIfP cePliPeal o6dzydzy od Yl
P(C[H)=P(C)P(B|IlI)/P(H)=120/215



Ornek: Okulumuz Sgrencilerinden %45°1 istatistik. %351 bilgisayar derslerinden ve %25°1
hem istatistik hem de bilgisayar derslerinden basarisizdir. Rasgele secilen bir dgrencinin,

a) Bilgisayardan basarisiz ise, istatistikten de basarisiz olma olasiligim,

b) Istatistikten basarisiz ise. bilgisayardan da basarisiz olma olasihiin.

¢) Bu iki dersten en az birinden basarisiz olma olasiligini bulunuz.

I. istatistik dersinden basarisiz dgrencileri: ve B. bilgisayar dersinden basarisiz &grencileri

gdstersin.
P([)=0.45. P(B)=0.35 veP(i~B) =0.25
. I~B) 025 5
9 pim)= 2008 083
P(B) 035 7
. P(BnI) 025 5
b p@i= LB 025 5

P(I) 045 9
c) P(IwB)=P(I)+P(B)-P(InB)=045+035-025=0.55

Bulunur.

Ornek

Elektrik-9 f ST GNRYA]l YNKSYRAZOAEEINIOW X WY NH pH@A AW PS)
22mMp QA RS KSY YFOSYIFGA] KSY FAT Al RSNRERAYRS
OANJ | ENBYOA &4SeAfRAEAYRSSE &a4SeAifSy | ENBYyOA
RSNBEAYRSY RS NalGRy yBRAMNNIKE B Y2 faYIll S KHAREZPLY
P(M) = 0.25

P(M ve F) = 0.15

P(RM)=P(M ve F) / P(M) =0.15 / 0.25=0.60

Ornek:
Suppose that A and B are events with probabilities: P(A)=1/3, P(B)=1/4,

t 6! . 0TMKMn® CAYR SIFEOK 2F (GKS F2tt2¢Ay3Y
1. to! py .0 ' tal! 0Kt O. OITMKMAKMKANT nKMA
2. t6. p o T tol . 0Kt Ol OITMKMAKMKOT 0K M~
od pol@ ' to! Q .QUuUKto. Qour

t6o! |-P(B)s(®PARIBN (L P(B))=

(Lc (P(A)+P(B) 6 ! PE)D O K 6 M

(1 ¢ (1/3+1/4-1/10))/(1-1/10)=(29/60)/9/10=
31/60/9/10=31/54.



Ornek Yapilan bir ¢alismada hastalarm 0.20° si hem aspirin, hem de novaljin, 0.40° 1
sadece aspirin ve 0.30° u da sadece novaljin kullanmaktadir. Rasgele secilen bir hastamn
aspirin kullandig: biliniyorsa, bu hastanin novaljin de kullanmasi olasiligr nedir?

A: Aspirm kullanma olay:
B: Novaljin kullanma olay1

P(A) = 0.40, P(B) =0.30, P(ANB) = 0.20

P(ANB) 020

P(B|A) = =
(B14) P(A) 0.40+0.20
Ornek:
9f STGNR] FYLHzZ N NNBGSY O06ANI FFEONAR]LFYPY NNBGA®
2t dz0YlF 1 GF RPN | FaGlFfP NNBGAY 2NFXyP ! GALRA | Y

Rasgele secilen Hir Y LJdzfE Ny KIF GFf P 2f Rdz€Edz o0 Af AYRAEAYS 3l
nedir?

Cozum:
C : hatali Gretim oranini gostersin istenen olasilik P(A/C)=? dir

- ancak bu formilln payindaki ifadenin degeri bilinmiyor.
P(A;C):P(;;&(:;)c,) pay g y

P(C)=P(A)* P(C/A) + P(B) * P(C/B) = 0.20 * 0.36 + 0.80 * 0.18 = 0.216 ifadesi ve

P(ANC)

P(C/A)= PA)

=>P(ANC)=P(A)*P(C/ A) ifadesi yerine koyulursa

P(A/C)= PANC) _P(A)*P(C/A) _ 0207036
PO PO 0216

= 0.333 olarak bulunur

Ornek:

Elimizde bulunan iki kavanozdan birincisinde 3 mavi ve 4 sari, ikincisinde 5 mavi 2 sar top
olsun. Bu durumda rasgele secilen bir kavanozdan mavi top cekme olasihig nedir?

A: Birinci kavanozu segme durumu
B: Ikinci kavanozu secme durumu
C: Mavi top secme durumu

P(C)=P(A)P(C| A)+ P(B)P(C| B)

13 15
P(Cy=P(A)PC|A+PBYP(C|B)= 37 +E7



24. { 2y ftdz 2t aPt PltlF NI OS | €I
| SNJ RSySeAy O0SEtANIA 2t aPtPlLEFNILF azyfdz al
2t APt PEP | €Foe RABFIAINIYYP AfS odzf dzy 6 At A NI

{ 1 NYS1¢t SY oldzktans®ay/RY A Y 2 Y, oldukidn SRALAREPY 2 VI
2f 1 &Pt PERIBKADO@AY D vy 21fyyl 2t APt PEP OAf AYA&2NJ
PA 2! 3! OPRPD )=PA) PAB\A)PA\A) ... P(A A1)

Ornek:
9t AYAT RS AlA (I @ry21 @GFENXY .ANRYOA (I @Fy21RI
n al NP G2L) o6dzf dzy YI {1 GF RPN . dz RdzNHzYRI NI a3St
nedir?

M 6/18

S 3/18

M  5/18

S 4/18

4/9

{ I NP {2 Ldddan cekimeé {1 &Pt RBIIN/6 O MK HO F
{ NP G2LdiyREYy (S IAYE Y S4/9=H/B 4 PEt PEPI OMKHO F
{I NP G2L) 3St y®B=7AC | a Pt PEPlokmMy b



Ornek:

o 1dzidzRI 1A @2NJ LJ I NJ RdzNHzYdz | 6 EPRIF @OSNAE YAD
I 1 dzidzadzy Rl p KFGFEP G2LX 1Y mMH @2 NFLJ
Bkutusunda4 hal £t P G2LX 'Y mMc 2 NI LJ

/| (dzidzadzy R ¢ KIFIGFEP 2L FY Hn 2N} L) 6dzZ dzy Yl
wlka3aStS o0AN) {dzidz @S &2y NI NI a3aStS o6AN e2NIL
nedir.

S
1/3
1/4 H
C
S
| FdFEP 2NIoPYy ! {dzidzadzyRI @eS{AfYS 2t &Pf PEF
PA= (1/3) {5 /12)= 5/36
| FGFEP w@2N}YoPy . J(dzidzadzyRIF @eS1AfYS 2t &Pt PETF

PB= (1/3) (1 /4)= 1/12
| FGFEP w@2N}YoPy [/ (dzidzadzyRF eS1AfYS 2t &Pt PET
PC= (1/3) {1 /4)=1/12

4S1TAESY @®@2NroPy KFEGFEP 2fYlF 2t aPf PEP
P=5/36 + 3/36 + 3/36 =11/36



25 ¢2LX Y htlaPtPl] YdzNJ f P

AN . 2t @PYyPy 2fl aPtPEP R2ENHzZRIY KSal LX I\
@ NI NI I yPt PNP mNYySeE€AYy oO6ANI FFoNA]{IFIRF1TA ¢ YI{
GFLySaiA | fPYRPEPYRI 0dz PNWIPY MyPy a2 1. diqNI RE Y. 21 I 2
o021 dzl 2ftYFL&aP A4S 0dz NNNYy ! MX ! HE ®dPPI ! c Y

AN . 2t eéeP AeAyZ

0o 06 A 6Q 00Q6

90AUEAEAYS (2L Y 2t aPftP] 1dz2NF¥fP RSYANWD
Burada, i=1,2, ... ,n
Ai. 6 Q miQ Caq:

P(A)>0, i=1, ..., n

dir.



Ornek:

AN FEONRLFRLE NNBGATSY YIftFNPYy 2pnQai mo
3.makineden Uretiimektedir. Bu makkh SNAY NNBGGA 1t SNA  YIpAGAYNPY
621 d7]l 2ftRdzEdz 1 TESYYASGAND «NBGAESY YI I NP
nedir?

l'AY {SeiftSy AdYIFI{1AYSRS NNBGATYAOUAND OATMIHZ
B: Secilen mal bozuktur.

P(A1)=0.50
P(A2)=0.30
P(A3)=0.20
P(B|A1)=0.03
P(B|A2)=0.04
P(B|A3)=0.05

«NBUGAESY YFfEtFN 6dz Nee YI1TAYSRSY Pl GPEP A ceA
2NIF &l Pl N¥» .dz RdzZNHzYRI | &@NP] Noe 2fl &Py (2L
P(B)=P(B Al) +P(B A2) +P(B A3)

P(B)= P(B|A1)P(Al) + P(B|A2)P(A2) + P(B|A3)P(A3)

P(B= 0.03*0.50 + 0.04*0.30 + 0.05*0.20

P(B)=0.037

wlka3dStS &aSceAfSy o0AN YIFIEPYy o621Tdzl 2ftYlLapP 2fl a
mann GFyS YFE FfPYPNRIFIS zakd YASGEPAE Sy Synn REE SIN
2t OF 14PN



Omek:¢ 2L 'Y 2f aPtP] F2NX¥NEN

Belli bir parca 3 makinede Uretilmektedir. 1 nolu makinede hem 2 hem de 3 nolu
YFTAYSEt SNRST{A NNBGAYAY W (FGP 1FRFN LI Neel NI
YFE{AYSEt SNRSTA NNBUOGAYAY nADhAHYQ A4 &0 noQ Ny 2| diddizNY ldZ)
LI Noel £ F NPY GNYN oO0ANJ RSLREl (2ydz22NE az2yNF NJ
OANI LI Noel 2fYlFaP 2fl aPt PEP YySRANK

41'TNYY 18FEPRFE{A 2fL@fFNP GFyPYTLR&FITPYOD
A={Parca kusurludur}

. MI 9t kNl m y2fdz YF{AYSRSY |t PYRPY
. HIT 9t FNbel W y2fdz YF{TAYSRSY | f PYRPY
.ol 9tF Nel o y2fdz YFI{TAYSRSY | f PYRPY
to!l 0 2t APt PEPYP odzf Y| AadGA@2N¥zZ @ h KIfRSZ

P(A)=P(B1).P(A/B1)+P(B2).P(A/B2)+P(B3).P(A/B3)

. dzNF RF t 6. MOTMKHY toO. HOTtO. o0l Mkn® ! @NPOF t «
. dz é&&iSormilde yerine koyarsak

P(A)=0.025 buluruz.

Ornek:
AN FEONR]FRE H FRSG YIF{AyS o6dzZ dzyYI {4l RPN
I M2cns . I2nn 2EFNF 1 OSNAEEYAOUAND «NBGAE Sy ¢
2fFNF1 OSNAEYAOGANID Ydza dzNX dz LI Nbel f Indd 0 A ND A
NNBGAT YSTOSRANXD DNYNyYy az2ydzyRI NI} &aasStS o6ANI NN
nedir?

to! 1Oolrto! ofFptol k! o
to. 1Olrto. 0OfFtol k.0
tocor to! I 0Obtod. 10
Ornek:

P NPY KI @I yPYy @l EPOEP 2tYF 2f ¥BANPEPERMKMAE 3N
IANYy &l EYdz2NJ 8L E€YlL 2t aPt PEP ndox 3IANYSoftA 2f
8l EYdzNJ 8l €Yl 2fF aPt PEP ndux IANYSOEtA 2fYIF 2f1
2t APt PEPYP RITEFYYlF @1 YyGSYA AfS 0dzf dzydzd o



~

26. . I eSa YdzNI YP

¢CK2YlIa .l@&Sa 0GFNYFPYRIY 3ISEAOGANRE Sys 120 dz
G§S2NBYRANXY . ANJ 2fFePy 2NIle&l @P{lYlIaAPYRI 0A
RdzNHzYdzy Rl £ 06dz YySRSyYyft SNRSY KSNKmeydana geGrmeNA y A Y
2t APt PEPYP KSAILIX I YIRF (2ftF&tP]l &l €t NI

The Formula For Bayes' Theorem Is

_ P(ANB) P(A)-P(B|A)
PABI="pB = p@®

where:
P (A) = The probability of A occurring
) = The probability of B occurring

P(B
(A|B) = The probability of A given B
(B

(A ﬂ B) = The probability of both A and B occurring

P
) A) = The probability of B given A
P

P(A>0 ve heri jicin A, AT'n 2f adzy ® { I NyS1tSY dz I @ PyYRI
2f 8P AceAy t 6. 0B I RIPYWIPlY PISNRSSHHISHDGAEA O NA I
2 f | yadbBk@nesindeA2 t | @ PY Py 2t Yl 2fl aPt PEP

6

0o, 6 0

0 B

5 0
0P

. 0

068 3 F p Q téadi

C4 O:
C O
Cq O:
C O:



Ornek:

AN 0AN] SO Ne FANXI RIFY fumadan 80; R.nfafan 80 e Py | f

OPFANNIRIY wmMn YF{1AYS aldPy ftPYyYIFI10F RPN MO

3SESY YITAYSEtSNRY s2HNQaA @S o0dFANNIRFY 3ISt Sy
a) ANJ SGS arctlyly O0ANINHA AYSY NPT IEfP @PlY
b) ! NPT P YI{1AYSYSY HOFANNIRIY 3IStYAS 2fYl
c) ! NPT IfP YI1TAYyStSNAY Sy RNoN]l @S Sy &Njasiy

@2 NHzYf I @ PY Pl o

.Y AN YFELAYSYAY NPT FEP PlYlF 2t &Pt PEP y SR

Ai: Makinenin 1, 2 yada 3.firmadangelhd MZH o 2f | &t I NP 2f adzy ®

P(A1)=0.60, P(A2)=0.30, P(A3)=0.10

CANARAYOA FANXIEYPY YIAYy PBRNIOYRSY NPT IEP Pl Yl

TILAYOA FTANNEIYPY YI1AYyPBRRNIPRSY | NPIF{P @PlYl

UclinciFANXYF Y PY YIF1AYySt SNAPRAEIF0AWNPT It P Pl Yl 2f

a) PBP YIF {AYSYAY FNPTIFEP 2fYF 2fF &Pt PEP &2 NHz dz
P(B)=P(B|AL)P(AL) + P(B|A2)P(A2) + P(B|A3)P(A3)

P(B)=0.60%0.09 + 0.30%0.20 + 0.10 * 0.06

P(B)=0.12

Ldz BANJ SGS &FGPY FEPYEY YFE1AYSESNRAY s2MHQAA |

b) ANJ] SGAY aAyiPyl NRIRIPEEP ®PIYPO A&S o6dz YI1AYyS)
I.

883 GS2NAYAYRSY &FNINIFyYyPEFNF] o0dzf dzyl 6A¢t.
* s 06D 06 Mg T
¥ B 069 00 ® C

ANJ SGZ YFEQLAYSEt SNRAY :20nQdzy dz HIOF A KW RY Ft SINNIYP
2.firmadan gelmektedir.



Ornek:

I Nf {SaAyRS (2NRBYIl GSadA el LWPtLy Ayalyfl NPY
LRTAGAT ePlFyflFNPY s2¢c aP | ftYSTGSRAN®D . Nt {8
d2ydzee LRTAGAT @PlYI10F RPN @S a&2¢dibidninld2 1T A GA T
Nf {SAaAYyRSy 2ftYl 2fl aPft PEP YySRANK

to! KmOTto! mokdto! moubto. mo 0
t6! moTrto! OFtdmk! 00X

td. mOoTto. OFtodmk. O

P(A)=0.10

P(O/A)=0.6

to! moOlTndonc

P(B)=0.12

P(©/B)=0.5

to. moOlTnonc

P(A/O)=(0.06)/(0.06+0.06)=0.06/0.12=6/12=1/2=0.5



Ornek
BANJ FFONARTI RI H FRSG YIF1AYyS o6dz dzy Yl { G RPN
I M2pns . Mrpn 2fdENNEOAfBSNRASINERSAYO (G A Ndza dzNX dz 2 € | y

r'n"n
. Ann

p 2t NFX {1 @GSNREYAOSGAND VYdza dzNIBdmakideldiibele f | NJ 0

uretilmektedir.

5 570 Lo, O
L O - — -
bo O vo O
66, 0 0620 0OM
66,0 06 200

a) DNYNY &a2ydzyRI NI} &a3StS 0ANI NNNy aSceifAiez2NJ

| SNDPANI NNBGAY ol YRPYRIPRNNBBEYAY 2fFaPlf NP

P(A)= 0.5

P(B)= 0.5

| SNDPANI NNBGAY O0FYyRP AceAy ! RIFy @S RSy

P(H/A), P(H/B)

P(H/A)=0.10

P(H/B)=0.05

. dz 1dzadzNI dz Y2({2N¥zy 'S . YIFI{1{AYySaAyRSYy Pl
2t APis®EP t O¢ 0

to! 1 OTrto!l! 0OFtol k! OFndnp

t6d6. 10Tt o005t ol k. ol

P(T)=0.075

to!lkl o G2LXTFY KFEGFEP 2t YyEFENRIY | RIFE1TA K
to!l kIl OF to6! 1 O0kto¢2LXFYOTrndnpkndntplpnkTp
to. kl 0 2L 1Y KIGLtP 2t yfFNRFIY . RFE1TA K

PBH)t 6. 10Kt oC2LI YOI nOAHPKADPATPIHPKTPT MK (



Ornek:

.ANJ Nt TSRSZ GFidFyRIOEFNPY s2pHQEAA 1| RPY® | &NF
AOA 2ftYIRPEP RI O0AfAYyA@2NXY méfSeasSs o6dz NfjlS
PWoma& f I a Pt PEP Y SRANXK

Y20dzt t dz 2t [ aPt PlY

to!' kYO I toy 'O K toYo

t oY 'Ol t6!' kYO0 E tOoYD

YAOAYAY O0ANI {IFRPY 2fYlF 2t aPtPEPY t O6YOU
YAOAYAY O0ANI SNJS1 2fYlF 2flaPtPEPY t 090

+ GFYRFOT I NPY 2pHQaAyAy (FRPY 2t RdzZEdzydz 0Af RA
+F GFyREFEOTY NP &y DA R deE dzy dz -0520BA EA YAT AceAy t

Y208dzf fdz 2t aPt P1EFNP ISNBEAY
1 .AN {FRPYPY PIHK)=020 YI 2t aPftPEPY
T . AN SN] SeEAyYy PIHEI=025% YI 2fl aPf PEPY

¢C2LA LY 2€fFaPtP] &F&FAPYP 1dzA € FyFNI]1 Sdzyf F NP
PU=RKPU|K+P(E)P(U|E)
P (U) = 0,20 x 0,52 + 0,15 x 0,48

P (U)=0,176
I {GAFT YNTFdzadzy 2pHQAAYAY 1FRPY 2t RdzEdz 6At AYA
A0AaAT t SNRAY @8NT RSAAYAY :mp 2t RdzEdz 0At AYAR&2ND

wktaidaSt Sz Ao0aATEBYNMNI RYW an ¥m @S o SR dzg dz adPX fPA Y A & 2

dz2 3dzf | NBIF 12X St RS SRSOSEAYAl &a2ydzes AGaAl Aya
2f Y AKGAYIEAYA KSal Ll &@Pyo

P(K|U)=(P(K)*P (U|K)/P (U)=(0,20*0,52) /0,176 = 0,59



Ornek:
AN AaAaldSYRS KIFGF 2tRdzEdz T FYlFY aArAaidSYAYAYy Rd
el t POYF 2t APt PEP nodyn @S KSNKFYy3IA O0AN I yRI
a). AN aA40SY RdzZNRdzEdzyl 3II NB KFI{dlF ySRSyAetfsS
b) Hata2 f YI aP @S aAaiSYAY el fPOYlF 2t &aPtPEP Y&
a!yY {A&aG§SYAY Rdz2NXYI 2fl aPf PEP
.Y LEaGlr 2tyYraP
PA. 0T KFGF 2t Rdz&dzy Rl aAadSYAY Rdz2N¥YI 2t &P
t oMl QI KIFGF 2fYFIRPEPYRI AAAGSYAYy ot POYL
PA. Q0T n®Hn

P(B)=0.01

to. QI nddd

T oy on , 8 8 _

U 0,0 a— p— =0.04345

{(AaG8Y RANRdzEdzyt 31 NBX KEGl ySRSyA&tS 2€Y

b) 4 NLIJPY {1 dzNJ f P dz&d 3dzZf | Yy PNRE |
t 0\B)@IP(AB)=tn dbnl ndmlI't 6! QO
t 61 Q .\RB)P(B)$(0.%0.01)=0.0001

Ornek:

Birl N} G PNXYIF &l 31 NS KSNJI mnn &l ofPRIFEY wm GlFySaj
JI NBZ KFradlrtPltfP O0ANI &l o6fPYyPy GSadir 2yn 12N
pozitif sonu¢ vermektedir. Bu bilgilere gore test sonucu korona paifif 'y 0 ANJ €I 0f
ISNS{GSYy KlFHadal 2ftYlF 2t aPt PEP ySRANKXK

I 2flLe&P &lofPYPy KIFHadgdqlrftlryyYlLlaPryrPrs . 2flé&P RI
gostersin.

P(A|B)=P(A)-P(B|A)/[PA)PBI|A) +PA)PB|A)]
P(A | B) = (1/100)-0,8 / [ (1.00)-0,8 + (99 / 100)-0,1 ] = 0.008/(0.008+0.099)=1/13.75



Ornek:

. N&N]l O0ANJ 2FAARS o FTRSO F20212LA YI1AYylFaP 1
2200 Qdz HPYEF{1AYLEFRI @S 2>mnQdz RF o®dYF{AYylFRI &t
MOYF{1AYS Ay 2mMnI HOYIFTAYS AcAYy 22uHn @S oo
FANBE 2Nl YyP YySRANI K

amMX aHX ao YF{AYFEfFNPE 5 KIFIOGFEEP 1 2LRFEPOTANSD

al TAYFfFNPY {d tFyPEYF 21 &Pt PLEFNPY
P(M1) = 0.60
P(M2) = 0.30
P(M3) = 0.10

Fireorg/ t | NPY

P(DM1) =0.10

P(DM2) =0.20

P(DM3) = 0.40

amM YIF1TAYSaAYRS ®S1AfRA]TW@®INWTazoMIM FANBE 02 KYH 02
aH YIF1TAYSaAYRS ®S1AfRA]TG®IIWTIazyoMIH FANB 02kkYH 02
M3 makinesinde cekildikten sonra figef Y I 2 f RaoPEIPEtPOYaad 05 5 0 K t O

htlF@fFNP ! = . X / AfS 31 aAaGSNANRST

I T awm 5 ¥ . I aH 5 % /| T ao 5 &F1 Pt
to ! 0 ' toam\ML=®.60*0H00)t®EMOFt 05

to . 0O I toaH\M2)=®.30*0Lr0)t®08HVFLt 05

P(C] toao 5 \M3)7 (0.10)5(a.4DY)=F0104 5

| SNI YF1AYS AceAy KSal L LFyly TFTANBS 2fFaPt Pt NF
P(D)=P(A)+P(B)+P(C)=0.06+0.06+0.04=0.16

¢CNY (12LRFEFNPY 2mc @ifz. FANBEA @P{YF]10FRPNI RA&S



Ornek

ol

YRP 6dz dzy YI {

GSNAEf YAOGAND

BANJ FFOoNATI RI n FRSG NNBGAY
2NJF Yy NP FoF€EPRIF{A GFof 2RI
A B C D
« NBOAY| %20 %40 %30 %310

«NBUAT Syt SNRSY

1 dz8 dzNX 6z @t B RE | WBNAENR RS & NIDA &

A

B

C

D

Kusurlu Yuzdele

ri

%2

%1

%5

%4

Y dz& dzNJX dz LJ- Nlel £  NJ 6 ANDANRYRSY

YNYS GFyPY

P &l Pt RPEPYRIFT !
1 dza dzNX dz NNNyf SNRAyYy 2

o YRPYRI NNBUGATSYf SNRSY

1 dz& dzNX dz NNNyYy YA 1GNP

Kusurlu Urin miktde =

el NLIPE I NJ

0 dzt dzy dzNJp

KSal L} I y PN

At 3IALA

B
H )
p(azH)|  PBZH)
POZH) | pcz c
0 570 65, 0
06, O 06, O 06, O VO ©
66, 0 06200
66 O 06 20O
56 0 0620 OR
00 'O 00 zd OF0

NNE 0 A

v

>

61 YRPYRI

.2

. dz YySRSyt S

- EPYAPI 2fF NI |

/'~ 5 @S Y 1N

0StANI ARANI @S I @NP{1GPNJI

NNBGATE Sy
KSNBANI NNBGA




DNYNY &

b) | SN®ANJ NNBGAY o6

d) .

2ydzyy R NI} 838¢ 8
Iy R

P(A)= 0.2
P(B)= 0.4
P(C)=0.3
P(D)=0.1

OANI Y20 2N) aSceAf A&d2N @S
PYRI NNBGAY 2t &aPlftl NP

| SNDANI NNBGAY o6FYRP AcAy KFGF 2tFaPtPltl N

P(H/A)=
P(H/B)=
P(H/C)=
P(H/D)=

0.02
0.01
0.05
0.04

C2NYzYt | @ PY Pl o

t 6!
t 0.
t 6/
t 65

l 0Tt 6! OFtol k! Ondnnn
| 0Tt 60004 t 61 k. OT
| 0Tt 60015t ol k/ 0T
|l 0Tt 650Ft ol k50T ndnnn

P(Toplam)=0.0270

t o! K
t 0! K

t o/
t o/

A X

0 G2LXFY KIFEOGFEP 2fFyflF NRFEY !
IO to! 1T O0OKt6e¢2LX FYOTrnodmny
to. | O0Okto¢2LFYOTrnodmny

> 2L LY KFEOGFEP 2€tFytlFNRFY |/
r to/ 10ktoe¢2LFYOoTlrodrp

|0 G2LX LY KFIGreP 2t yflNRIFIY 5
| 0T P(Topl&m)=D.1048

dz 1dzadzNX dz Y2(d2Nd¥zy !> .X /X 5 NNBOGAY

RI 1A

RIE 1A

RIQA

ol

K

> GFZUWYHEY NRHYF PR 1A KFEGFEEP 21y NI
I_I

K

K



e) {1 1T 3IStAYA ANYNY &az2ydzyRE mannn NNNyYy NNBGA
91 SNDBANI NNBGAY o0 YRP AcwAy &@NI RS 2NIvyfl NPy

1 dza dzNJX «

T1 SNBANI NNBGAY Ol YRP AceAyYy @GSNAESY
icin kusurluadetlerini bulunuz.
Na=200, N=400, N=300, N[ mnn  2€f dzNX» | GFfP NNNy YA

Nar= Na*2 /100=4
Nei= Ns*1 /100=4
Ncr N&*5 /100=15
Nor= Ny*4 /100=4

wlka3dStS &aSceAfSy o0AN Y23G2N) | dza dzNI dz
Ol YRPYRI2INNBRARPYE ySRANK
P(H/A): NH/( Nan+ Nsp+ Ney+ NDH):4/2720148

f) Dallanma metotu ile ¢6zum

1000
A B | C D

¢ %20 ¢%40 L %30 L %10

200 400 300 100

R T
/\ /\

4 196 4 396 15 285 4 96
P(H/A): NH/( Nan+ Nsp+ Ney+ N)H):4/27:0148
P(H/B): INH/( Nan+ Nsp+ Ney+ N)H):4/27:0148
P(H/C)= Mu/( Nar+ Nan+ New+ Now)=15/27=0.555
P(H/D)= Nu/( Nan+ Nau+ New+ Now)=4/27=0.148

2 f RdzE «



Example:

Bayes' theorem, fraction of women among students

From the proportion of students and women in the population and the frac-

tion of students among women we compute the fraction of women among
students:

P{A} = 0.02 (fraction of students in the population)
P{B} = 0.5 (fraction of women in the population)
P{A | B} =0.018 (fraction of students among women)
P{B| A} =7 (fraction of women among students)

The dependence of the events A and B manifests itself in the difference of
P{A} and P{A | B}. Applying Bayes’ theorem we obtain

P{B| A} = P{Aﬁif{g}
0.018-0.5
= =045,

About 45% of the students are women.

Bayes' Theorem: “Bayes’ theorem relates the conditional and marginal
probabilities of events A and B, where B has a non-zero probability”

P(B|A)P(A) _ likelihood x prior
P(B) ~ marginal likelihood

posterior = P(A|B) =

Example “The department is formed by 60% men and 40% women. Men
always wear trousers, women wear trousers or skirts in equal numbers".

@ A: | see a girl

@ B: A person is wearing trousers

@ The probability of meeting a girl with trousers is:
P(B|A)P(A) 0.5 x 0.4

P(A|B) = =
(AIB) P(B) 0.5x 0.4 +1x0.6

= 0.25

@ Simple non-Bayesian probabilities would say: 0.4 x 0.5 = 0.2



Ornek:

Bir fabrikada trinlerin % 60, %30, %10 A, B, C makinelerinde uretilmektedir. Bu makineler
22p2 2202 2H 2N YPYRE 0621 birimakidaNsgtile® Biddin DdzikS R A NI
2f Yl 2t APt PEP YSRAND

P(x)=P(A) P®&)+ P(B) P(B)+ P(C) P(&)
P(x)=(0.6)(0.05)+(0.3)(0.03)+(0.1)(0.02)=0.059

0.03
0.009

S

0.1
0.02 H 0.02
C
S
wlka3S8StfS aSeAftSYy 6ANI NNNYNYy ! YI{1AYySaAyRS NNBK

P(A\X)=P(A) P(A) / { P(A) PPA)+ P(B) P(B)+ P(C) (&) }
P(A\x)= 0.030/0.059=30/59

>

wlka3S8StS aSeAfSYy 6ANI NNNYNY . YI{1AYSa8AyRS NNBK
P(B\x)= P(B) PB) / { P(A) P{A)+ P(B) P(B)+ P(C) P(&) }
P(B\x)= 0.009/0.059=9/59

Rasgelese@ly 0 ANJ NNNyYy Ny / YI1AYySaAyRS NNBGATYS 2f
P(C\x)= P(C) P(&) / { P(A) P{A)+ P(B) P(B)+ P(C) P(&) }
P(C\x)= 0.020/0.059=20/59



Ornek:
| 1dziidzadzy RF Nee o8&t l &S AlA &Ael KT |/

1 dzi dza dzy

Aldzidzadzy Ry | NRP | NRPYyl AlA o0At&S I fPyl NI

1dzidzadzy Ry ©0ANJ 0Af&S FEPYyYF{l{dFrRPND /
bulunuz.

Coziim : Olaylar:

By = {A kutusundan Beyaz top ¢ekme}
S = {A kutusundan Siyah top ¢ekme}
By = {C kutusundan Beyaz top ¢ckme}

olarak tanwmlansim. Buna gore, A kutusundan ardy ardma aliman ik bilye i¢in ilgili 6rneklem uzay
S = {S1B1,B1S1,B1 By, 5151}

olarak elde edilir. A kutusu icin, tanwmlanan érneklem uzayr noktalarinwm olasiliklary:

2 3 6 3 2 6
P(SIBI)—E*Z—Q—O. P(B1S1)—E*Z_20
3 2 6 2. 1 2
P(B1Bl)—3*z—%, P(Slsl)—g*z—%
olur. Aranan olasilik toplam olasiik formiili yardimayla,
P(B2) = P(S1B1)P(B2/S1B1)+ P(B1S51)P(B2/B1S1) + P(B1B1)P(B2/B1Bi1) + P(S151)P(B2/S5151)
_ 6,5.6,5 6 6. 2 4 _ 13
T 20 200 w0000 B

Ornek:

Bir okulda 1000 6grencinin 30011 kiz, 700'1 erkektir. Bir spor gosterisi icin, kizlarn 100iniin. erkeklerin
& g ;
3007iiniin bileti vardir. Bir bilet bulunuyor. Bu biletin kiz égrenciyve ait olmas: olasihgim bulunuz.

Caoziim : Olaylor:

K = {0grencinin kiz olmasi}
E = {Ogrencimin erkek olmasi}
B = {Ogrencinin bileti olmasi}

olarak tanvmlansin. Buna gire, soruda verien olasiiklar:

300 700 100 300

P(K) = 1500 (B)= 1900 FPWB/K)=55  PB/E)=—0

olur. Aranan olasilik Bayes teoremi yardimiyla,

’ 300 100
P(K)P(B/K) _ 1000 " 300 _1
(K)P(B/K) + P(E)P(BJE) _ 300 100 _ 700 300 3

1000 ~ 300 © 1000 © 700

P(K/B) = 5

olarak elde edilir.

1 dzii dz& dz



Ornek:

| (1 dzidzadzyRFX o &l €fl YPN@S . n | adiddzldzy RNI VA&SE G InN.
NI yaAadgl NJ @F NRPNXY» | (dzidzidzy Ry O6ANIJ GNI Yaaa
dzlldzi dzy RI'y o6ANJ GNIyaAradl NI fPyPez2N @S al £f
NI yaiaradg! NNy al ddluhuy. 2f YI AP 2t APt PEPYP

Cin— Ci

Coziim : Olaylar:

A1y = {A kutusundan saglam transistor segme}
As = {A kutusundan bozuk transistor se¢me}
By = {B kutusundan saglam transistor segme}

olarak tanimlansin. Buna gore, soruda veriden olasiliklar:

3 4 5 4

P(Aj))== P(A3)== P(Bi/A;))==2  P(Bi/A)) ==

7 7 8 8

olur. Bu durumda,
3 & 5
; _ P(A1)P(B1/A1) _ 78 _15
PEA/B) = PP /A) + PG PBi/A) ~ 3,5, 4,4 31
T 8 7 8



2.7. Naive Bayes

.edSa 1ePX O6ANI RATA RS€A61SY INIaAaPYRIFI1A AfA
YFE1TAYS | ENBYyYSaar FtA2NRAGYII APRPNXY 5NONyOS @t
Y2RSt RANXP mNJY S ®laylazve delleNkrl. NI@SRY RIEME 2t I a Pt P

SRSOAf AN . St A NINA (ANIT OBANDUISRATNARIR ST leaBBIABE (Al N
1dzf € F yPEFOoAT AN

. F@Sa0A YIYyiaGP|l LINRBINXYYP AQlA 0o
niteft A1asSt &FLPaAaPYyP &l {1lFfl&ly oA
alanla ilgili nicel bilgileri kodlar.

DSEA061SY RATAESNAYA Y2RStftSeSy .l1e@&s§ |
FfOGPYRF 1FNIN SRBoASSY SRByel iSvanady . FeSa I €
RACFANI YEFNP RSYAN®

Bayes Theorem

. FedSa ¢S2NBYAX (20dZ tdz 2fl aPtPlfFNP KSal L
formildir. Y2 6 dzf £ dz 2t F aPt P12 ol o1l 0ANI 2flyePRlY e&cdld
ISNeS1tS6GAEA TIT 1 YyNyS I f PYRPEPYRI ST 6ANI 2f |

Probability of B occurring
given evidence A has already Probability of A occurring

occurred \

P(B|A) - P(A)
P(B)

P(A[B) =

Probability of A occurring
given evidence B has already 3 -
Probability of B occurring

occurred

ISNS|1t SOUGAEAYRS | yS aPltPlLOF 2fdz2NE t 6! g
IRt FYRPNPE PNE . Af RAEAYNIAYIT WS yarP{!f P3 8 Nbe 1SNt
8T PEPNI BS 'UyPy yS 1FREFENI 2Tl &P 2f Rdz€Edzydz G S



2f 1 aP 2f RdzEFAZK It 600 lva A&l 1 X NPT RS&fSx . Fesa ¢
OAf RAEAYAIORIE Yo AyNBy2 t0lASND &R f dzR dzNJIb

brA@S . 1&Sa GIFNYFPYRIY &@F LIty @FNARF@PYE | N
¢tSYSt bl AGS .l &8Sa O NBEI&@PYPI KSNIOGANI I T SttAc
Aol ePyari

A SoA

a2y dzOF ({FdlPo
5F KF A&@A O0ANJ aST 3IA StRS SiGYS] AceAy @ifeNI | Ny S
N} ol KPNEPIftPEP &2NHzydzydz RNONYNYy I 41 fPylys

brA@S .1 &Sa {PYyPTFtl yRPNPOPIHdRdend AN SE I NIES 28NS
| TSEEfATESNI Ny aPYyRF{A 3INeftN oFePYaPi QI NHEI &
RSESNAYAY RAESNI KSNKIFYy3IA O06ANI I T SEftAEAY RSES!

| ENBYYS RdzNHzYdzy RS Dbl APF OERBHt X PY PRI I0BRRKIF
Baysa PY PTf I YRPNIPOPE I NPZ aAPYPTFEIYRPNYI AcAy 38
SEAGAY OSNRAAYS AKGA®Fce RdA2IFNX» blAGS .F&Sa |
sahiptir ve bircok gercekyd 'Y R dzNHzY dzy | dz&2 3dzf F yI 6 Af A NI SN

bl Oo@gS . FeSadyisS aPyPFtlyRPNPOP: f22Aa0A]1 NB3
OANI SOANE o0dz YSRSYftS RIKI 1T deABRTEYV2PSENKESS
F N} aPYRIF{1TA SGLATRBOAYESNR | ENBYSYSYSaa

blrA@S .1 8Sa&8 Y2RStAYAYy 2fdzidz2NYz YI&aP {(2fF &R
2EYIRIY 1T SEttA1€ES 21 oNe&N]l OSNA {NYSESNR A
APYPTFElIYRPNPOPAP 3ISYyStftAlfS o0t OENIRPEP R I NWHd
APYPTFELIYRPNYIE &1 yiSYt SNAYRSY RIFEKI A@A LISNF2N

Algorithm
. e8Sa GS2NBYASE to000 toEV ©US t6EpOUOURSY az2ya
blA@S . l&Sa aPyFTIISIRAFORNIAGPAOFED ORAINI SN WA 0 St

SG1AaAyYAY RAESNI GFKYAY SRAOAESNRAY RSESNI SNR
APYPT 1206dz fdz 6 EPYaPI t Pl RSYAND



Class Prior Probability

Likelihood
P(x C)P(C)
P(c | x) = |
| P(x).
k1
Posterior Probability Predictor Prior Probability

P(c|X) =P(x,|c)xP(x,|ec)=x---xP(x,|c)x P(c)

t OPEVOS &aPYPTPY O6KSRSTAYL OENRRPEND (F KYAY
t 600 aPYPFTFPYy | yOSiA 2fl &Pt PEPRPNI

t OEpO0ET GSNAESY aPYPTFPY (FKYAY SRAOAAAYAY
t OE0 (I KYAY SRAOAYAY |1 yOS1A 2fl &Pt PEPRPNX

To To To I

ZeroR modelinde tahmin edici yoktur, OneR modelinde tek en iyi tahmin ediciyi bulmaya
el f POIPNPI E@SaAly>S .lFe&Sa {1dzNYtPyP (dzZ tFyly i
N> aPYyRIFI{A oF&ePYaPlitPl OFNARFIPYT I NPYP A ®SNAN

{2yalf 2tlFaPtPlzZ |1yOS KSRSTS 1INDBP KSNI O0Al
KSal LX Yyl oAf AND | RRPYRE YEA FNBR & Wr&é dobdmti2 [f NIRY |
KSNJ aPYPF AcAy azyalt 2t aPft PEPPKEAYEETL YR 2
Sy &Nl1asS|] 2ttty aPYyPFI (I KYAYAY &2y dzOdzR dzNJb



Ornek:

Outlook  Temp Humidity Windy  Play Golf

Rainy Haot High False (-]
Rainy Hot High True Ne
Overcast Hot High False Yes
Sunny Mild High False Yes
Sunny Caool HNormal False Yes
Sunny Cool Normal True Ho
Owvercast Cool Narmal True Yes
Rainy Mild High False Mo
Rainy Cool Nearmal False Yes
Sunny Mild Narmal False Yes
Rainy Mild Naormal True Yes
Overcast Mild High True Yas
Overcast Hot Normal False Yes
Sunny Mild High True Mo

| I @ 31 NNYNO REUzZEWP|IIINY REMAAS bSYY, N{TasSisz wl
¢ 2L 'Y DNY (Efet=BIP-A&PH Nihp

P(Evet)=9/14
t ol F @PNLT pkMnN

| F @ yPy 31 NNYNO RdzNHzYdzyl 31 NBX

P(x|c) = P(Sumny | Yes)=3/9 =033

Lo Play Golf
— Likelihood Table ” "
Frequency Table : :
e M
5 2 Sunny 3/9 25 5/14
Sunny 3 2 ‘
Outlook | Overcast 49 o5 4f1a4
Outlook | Owercast 4 0
o : . Rainy 2/9 35 5f14 P(x)= P(Sunny )
9/14 5/14 =3/14 =0.36

Pc)=PiYes)=9/14 =064
| I g yPy 31 NNYNoN INySotA 2f RdzZ=BgRI w 3INYy 2&d
| I @ yPy 31 NNyRdzNdzARlY S& t ANy 28 dz=2821 P t 61 yDNY
¢2LX Y 3INYySH2=3 3INYy &l aParr

| F @ yPy 31 NNYNON oOdzf dziif dz 2f RdzEdzy Rl n ANy 2
| I @ yPy 31 NNYNON odzf dziif dz 2f RdzEdzy Rl n 3INY 2¢
Toplambulutiu gl @ PAPI nbnarl n

M, O’
o O

I @FyPYy 31 NNyYNSN @& E&rdigNI @t RID Ridze Idzy/RH € b dzNIENGE
I F @FyPYy 31 NNyNSN & @YgeNIedz] 20t R de8 dzy BIE YidzNA Nz p2 |



¢C2LIX Y &l €Ydz2NY dz INY &l @PaAPluborlp

¢C2LX Y 3IANY alePaPlpbnbpl mn

| Posterior Probability:|  P(c| x) = P(Yes | Swg) = 0.33x0.640.36 =0.60

FP(x|e)= P(Sunny | No)=2/5=04
4

Play Golf
Play Golf
Frequency Table = Yes No
Yes Nao 5
Sunn 3 2 I
Sunny 3 2 ‘ S‘ "‘1
Outlook | Overcast 4 0 Outlook | Overcast 4 o 4
Rainy 2 E] Rainy 2 3 5 P(x)= P(Surny )
g = 14 =5/14 =0.36

P(c)=P(No)=5/14 =036

P(e|x) = P(,‘;? | Sunny) =0.40%0.36 +0.36 = 0.40

{ PO 1t Pl RAzNHzYdzyl 3l

{ PO 1t PEPY &POI]l 2fRdz€Edzy Rl nw 3Ny 2&dzy
{ PO 1t PEPY &POI]l 2fRdz€Edzy Rl W 3Ny 2&dzy
¢2LX Y aPOll 3AINY &l &@PaPlrHubHT

{ POIF1t PEPY KIFAF 2t RdzEdzy R n 3INY 28&dzy

dl NIb
8210

dl NIb

{ POl 1t PERUWZEHA RAFH 3INYy 28dzy &21® to{yg{ POl

¢C2LX Y KFEFAT 3ANY &l ePaPrnbulcC
{ POIF1ft PEPY a2€dzl 2ft Rdz€Edzy Rl o 3INY 2@&dzy
{ POIF1ft PEPY a2€dzl 2t Rdz€Edzy R m 3INY 28&dzy

¢C2LX Y a2¢€dzl AINY &l e&PaPlobmln
¢ 2 LI Y EMIyn tack2r mn

Rizgar durumuna gore,

WNTIFNITFH@PF 2f Rdz€dzy R c 3IANY 2&dzy GNP t 6wy
wNT 3FNITIePF 2f RdzEdzy R H ANY 28dzy @21 t owy
¢C2LX LY NNTIAFNITFe@PF INYy ale@PaPlrcbHTly

dl NI
8210

WwNT 3F N Ydz@BSGt A 2t RdzE dzy fEve)<8/9ARY 2 & dzy @I NI

wNT 31 N Ydzo@SGt A 2f RdzZ€Edzy Rl o 3INY 28&dzy

321 @

¢2LIX Y NNT 3N 1dz@gdSGtA 3INYy &l @PaPlobolc

¢2LX Y ANYy alePaPrybcel mn

t
t

t

t
t

0
0



Nem durumuna gore,

bSY &@Nl1asS] 2f RdzZ&dzyRlI o 3INY 2&dzy DI NP t oby, N
bSY @Nl1asS| 2RRdAdzgRIl ®n t DMWY, N1 aS1 u | F@PNDLT n«
¢C2LIX Y ySY @N14as] IANYy &l e&PaPlobnlrT

bSY y2NXIf 2fRdzZdzyRlI ¢ 3INY 2&dzy @I NP t 6byb2N
bSY y2NXIf 2f RdzZdzy Rl m 3INYy 2&dzy &21® tobyb2N
¢2LX Y ySY 1T 1@PF ANy alePaPlcbmlT

¢2LX Y ANYy alrePaPrrtbrrlmn

Frequency Table Likelihood Table
Play Golf Play Golf
Yes Mo Yes No
Sunny 3 2 |:> Sunny 3/9 2f5
Outlook | Overcast 4 ] Outlook | Overcast a9 0/5
Ralny 2 3 Ralny 2/9 3/5
Play Golf Play Golf
Yes Mo Yes Mo
High 3 a — High 3f9 a5
Humidity Humidity
MNormal 6 1 Marmal 6/9 1/5
Play Golf Play Golf
Yes Mo Yes Mo
Hot 2 2 |—> Hot 2/9 2/5
Temp. Mild 4 2 Temp. Mild 49 2/5
Cool 3 1 Cool 3f9 1/5
Play Golf Play Golf
Yes Mo Yes No
False 6 2 : False 6, 5
Windy Windy d 2/
True 3 3 True 3/9 3/5

- TO9DNYSof AT {2€dz]1> ,N1aS1:z Ydz@oSGtAY A4S

to - uw 908G o0 ' to69@Siv F tol yDNySofA u 908
P(N_Yuksek | Evet)

P(X | Evet) = (9/14)*(2/9)*(1/9)*(3/9)=(1/7)*(1/27)=1/189=0.053

to- g I FTE@PNL T tDIHEPRODFFt O6PYPPPDBGEgZEORALl & PND
toby, NTasS]T p | @PND

to- Yy | F@8PNDL I' OpkMNnUF OOKPUFOMKPUOFOOKPUF ONK



.dz I NYyS1T3GS n FANRAYAT O6@2NRIFI&@POPUO QI NP {2y
edilebilir.

Qutlook Temp Humidity Windy Flay
Rainy Cool High True ?

P(Yes | X') = P(Rainy | Yes)x P(Cool |Yes)x P(High | Yes )x P(True | Yes) = P(Yes)

P(Yes | X)=2/9x3/9%x3/9x3/9x9/14 =[:| - 0.00529
T 0.02057 + 0.00529

P(No | X')= P(Rainy | No)x P(Cool | No)x P(High | No)x P(True | No) = P(No)

P(No | X)=3/5x1/5x4/5x3/5%x5/14 _0 o= 0.02057
" 0.02057 +0.00529

Types of Naive Bayes Classifier:

1. Multinomial Naive Bayes Classifier:

Feature vectors represent the frequencies with which certain events have been generated
by amultinomial distribution. This is the event model typically used for document
classifiation.

2. Bernoulli Naive Bayes Classifier:

In the multivariate Bernoulli event model, features are independent booleans (binary
variables) describing inputs. Like the multinomial model, this model is popular for document
classification tasks, where binaigrm occurrence (i.e. a word occurs in a document or not)
features are used rather than term frequencies (i.e. frequency of a word in the document).
3. Gaussian Naive Bayes Classifier:

In Gaussian Naive Bayes, continuous values associated with eadfe feelassumed to be
distributed according to &aussian distribution lormal distributior). When plotted, it
gives a belshaped curve which is symmetric about the mean offéature values as shown
below:

Gaussian distribution

0.4

0.3

density
0.2
|

0.1

0.0

-4 -2 0 2 4


https://en.wikipedia.org/wiki/Normal_distribution

The likelihood of the features is assumed to be Gaussian, hence, conditional probability is
given by:

1 e
PO = ez

Now, what if any feature contains numerical values instead of categories i.e. Gaussian
distribution.

APTFPNICRUNS | | YV &
| SNJ APYPF RSESNAYRS O6ANI yAUGSEtA] RSESNR 0 hdzi
YAUGSE M PWREBESINAYOAYFae2ydz 6[ LI FOS (I KYAYOAAA

{lIe@Palf ¢FKYAYOATf SNJ

{P1EfP] Glroft2fl NPYP 2fdo0OydzN¥HIBE2NRAYOS | 8B PPR|
RI yYNOGNNNEt YS&EA 3ISNBIAN® 9t AYAT RSTA RAESNI aSsS«
dlePalt RSEAOG|ISYAY RIEPEPYPYP (1dzZ fyYl {1 ddPNWD
AeAy Y2NXIf RISPHNOIOPYE | NI OF NBF @Y |

Q.

b2NXIf RIFEEPEPY AwAy 2fl aPtP|l e2€&dzyfdzl T2y a
standart sapma).

One option is to transform the numerical values to their categorical counterparts before
creating their frequency tables. The other optioms shown above, could be using the
distribution of the numerical variable to have a good guess of the frequency. For example,
one common method is to assume normal or gaussian distributions for numerical variables.
The probability density function for theormal distribution is defined by two parameters
(mean and standard deviation).



1 A
U= ;ZI-" Mean

i=l1
0.5
| ) —
(7T = —Z (_1;1_ —‘_u]" Standard deviation
n—1% |
1 ey
f(x)=—e * Normal distribution

AN2TOo

Consider the problem of playing golf, here the only predictdiusidityandPlay Golf?s
the target. Using the above formula we can calculate posterior probability ikvesv the
mean and standard deviation.

Humidity Mean StDev
Play yes 86 96 80 65 70 80 70 90 75 79.1 10.2
Golf no 85 90 70 95 91 86.2 9.7

_immad

P(humidity = 74| play = yes)= me W = 0.0344
P(humidity = 74| play =n0)= —— e **F =0.0187

V27 (9.7)
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plx1A) !
The probability : \

of observing x, O /
‘ , p(x|B)

|
if x came from ‘

/ R : The probability
>\ : of observing x,

|

|

|

|

the Class A /
if x came from

distribution
/ the Class B
distribution

/ ;BN
/ ; \\ \
= : 3¢ i, o

(x—u,)lo, (x—pg)loy
z-score distance of x z-score distance of x
from Class A from Class B

,dzl F NPRIF{A @Al AY O0ANJ DFdzaa blFrA@GS .IF&S8Sa oDb. |
GSNR y210GFaPyRFY 2 y21 0 -L8dSy A SYNI a3 PR/SRETA  2KNSGal |
APYPTF 2NIyl fdel YIHETYVRE 2 &Py PTPBoylacd GatssiarNdaived | LIY |
. FeSaUyAry O6ANIT FENJEP O0ANI @F1fFrOoPYlF &l KAL) 2
goruyoruz.

¢CFKYAYOAET SNAY YIG]lPaP
Y2Y2YySyl12Udydzy KSNJ 6ANI | ANVAESK K1 G ZLINT FPYRE i NJ
GF KYAY SRAOAfSNAY RSESNISNAYAY aPyPF 2t aPfF

log, P(c|x) — log,P(c)

¢CFKYAY SRAOAESNAY {(FO1PaPz y2Y23ANI Yl NPYy c
grafikleri, her tahmin edicinnK SNJ RSESNA A Ay 2fl apPt Pl 2NI
dzl dzy f dzl £ F NPXZ At 3AfA GFKYAY SRAOAYAY | YSYAYA
ISEAND ! @NPOFZT GFKYAY SRAOAYAY O0ANBeasSt RSES

EEIIE:.EI 75.0 65.0 50.0 350 20.0 10.0 20

DAYSDELQ i ' ]
400.0  130.0
BUSAGE ety

100.0



Naive Baye&xample:

The dataset is represented as below.

Example No. | Color Type  Origin | Stolen?
1 Red  Sports Domestic | Yes
2 Red  Sports Domestic No
3 Red  Sports Domestic | Yes
4 Yellow Sports Domestic No
5 Yellow Sports Imported | Yes
6 Yellow SUV  Imported No
7 Yellow SUV  Imported | Yes
8 Yellow SUV  Domestic No
9 Red SUV  Imported No
10 Red  Sports Imported | Yes

Concerning our dataset, the concept of assumptions made by the algorithm can be

understood as:

T We assume that no pair of features are dependent. For example, the color being
WwSRQ KI a vy2idK¥ypé3srthe DrigiR 8f the dail Kende,Khe fedtures
are assumed to bindependent

1 Secondly, each feature is given the same influence(or importance). For example,

/| 2t 2NJ | YR

of the attributes are irrelevant and assumed to be contributlBguallyto the

1y26iy3 GKS

outcome.

2y @

¢ e LIS

Ft2y S Ol y

Note: The assumptions made by Naive Bayes are generally not correct mvosedl
situations. The independence assumption is never correct but often works well in
practice HSy OS (1 KSiggR®S Wb |

Here in our datasetye need to classify whether the car is stolen, given the features of the

car. The columns represent these features and the rows represent individual entries. If we
take the first row of the dataset, we can obserthat the car is stolen if the Color is Red, the

Type is Sports and Origin is Domestic. So we want to classify a Red Domestic SUV is getting
stolen or not. Note that there is no example of a Red Domestic SUV in our data set.

According to this example, Bas theorem can be rewritten as:

Py|X) = =55

The variabley is the class variable(stolen?), which represents if the car is stolen or not given
the conditions. VariableXrepresents the parameters/features.



Xis given as,

X = (:23'1, LDy L3y eennns xn)

HereE m = E He}réskEny the featuresi.e they can be mapped to Color, Type, and Origin.
By substituting foiX and expanding using the chain rule we get,

P(z P(x Plxp|y)P
P(ylay, ..., ) = (1'5)(3;1()13‘(?2)_.}3 (:cf’)) ()

Now, you can obtain the values for each by looking at the dataset and substitute them into
the equation. For all entries in the dataséhe denominator does not change, it remains
static. Therefore, the denominator can be removed and proportionality can be injected.

P(ylz1,...,xn) < P(y) [ 12, P(zily)

In our case, the class variabfehas only two outcomes, yes or no. There could be cases
where the classification couldeb multivariate. Therefore, we have to find the class
variableg) with maximum probability.

y = argmaz, P(y) [ [/, P(zily)

Using the above function, we can obtain the class, given the predictors/features.

The posterior probability?(y|X)can be calculated by first, creatingFeequeny Tablefor

each attribute against the target. Then, molding the frequency tablesikelihood
Tablesand finally, use the Naive Bayesian equation to calculate the posterior probability for
each class. The class with the highest posterior probabilityei®titcome of the prediction.
Below are the Frequency and likelihood tables for all three predictors.



Frequency Table Likelihood Table

Stolen? Stolen?
Yes No P(Yes) | P(No)
Red 3 2 — Red 35 | 2/5
Color Color
Yellow 2 3 Yellow 2/5 3/5

CNBljdSyOe yR [A1S8tAK22R (lof 84

Frequency Table Likelihood Table
Stolen? Stolen?
Yes No P(Yes) | P(No)
Sports 4 2 — Sports 4/5 215
Type Type
Suv 1 |3 SuV 175 | 3/5

CNBljdSyOe FyR [A1S8StAK22R (lof84&

Frequency Table Likelihood Table
Stolen? Stolen?
Yes No P(Yes) | P(No)
Domestic | 2 & — Domestic | 2/5 | 3/5
Origin Origin
Imported 3 2 Imported 3/5 2/5

CNEljdzSyoe IyR [A]1StAK22R GlofSa
So in our examplaye have 3 predictorX.

Color Type Origin Stolen

Red sSuv Domestic ?

2T WY/ 2t 2N

2F WYeaLlLlsSQ

2T WhNAIAYOQ



As per the equations discussed above, we can calculate the posterior probability P(Yes | X)
as:

P(Yes | X) = P(Red | Yes) * P(SUV | Yes) * P(Domestic | Yes) * P(Yes)
=¥k WK K"
=0.048
and, P(No | X):
P(No | X) = P(Red | No) * P(SUV | No) * P(Domestic | No) * P(No)
=%*¥*¥K*1
=0.144

Since 0.144 > 0.048, Which means given the features RED SUV and Domestic, our example
3SGa Of I &aAcaris®distdled. Qb hQ GKS

The zerefrequency problem

One of the disadvantages of NaiBayes is that if you have no occurrences of a class label

and a certain attribute value together then the frequerzgsed probability estimate will be

zero. And this will gea zero when all the probabilities are multiplied.

'y | LIINERIOK (G2 -PHSINDEYSe (I KNBO WEBNRAY || . &Sa
one to the count for every attribute valdglass combination when an attribute value
R2Say Qi 200daNalgeAr 1 K SOSNE Of | &

For example, say your training data looked like this:

Spam = yes | Spam = no
TimeZone = US 10 5
TimeZone = EU 0 0

0(TimeZoneX'YSpam=uX1)=10/10=1

0(TimeZonegYSpam=uX1)=0/10=0

¢tKSYy @2dz aK2dzZ R FRR 2yS (2 S@SNE Ol fdzS Ay
probabilities:
Spam = yes | Spam = no
TimeZone = US 11 6
TimeZone = EU 1 |

0(TimeZoneX'YSpam=X1)=11/12
0(TimeZonegY{Spam=uX1)=1/12
CKAAd A& K2g 6SQftf 3ISG NAR 2F 3ISGaAy3 | 1 SN
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FfFYyPYy RENIEYFAPYLFEET 0S&AYAY 1t YIPOPPYG NRP N
4 Birey sayisi Denge evresi
Kumlug: ;
I Zlaman
FyOFrl | fNY &lF@P&P RIF INIYIF&F o6Fo6ofl NP 52E€dzy

EPRBY IS KN PEPNIY @BNIWD ST AT RS oNeNYSAA 3INI FTA
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Birey sayisi

A
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3 Zaman
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Ly OF1l TIFEN GPftRPEPYRI 6dz RdzNHzYf I NRIFEYy KI y3Aasl
0dz RSESNI SNAY 2NIlFeél cePlYl 2t aPtP{fiNRPMKC
Pt RPEPYRI 2NIil &l Plty alrePtlFNIOoANI NIFaG3ast

wlkaaltf RSE€EA01SY - @S NIYaalf RSEA.BYSrgsgee I £ I 07
RSEADISYIANRBEE NI SNAYAY alePaP a&gskidRawg8ee |l al
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PoissorRl € Pf PY P [ 23y 2NXIfRIEPEPY
HipergeometrikR I € Pf PY DFYYlI RIEPEPYP

Negatif binomR | € Pf PY P Kil N Rl €Pf PYP
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htl APt Briksiypgh i f S C

mNYyS1Y al 1AyS ! NPT It NP
T P(cost=50)=0.3(cost=200)=0.2 (cost=350)=0.5
i 03+02+05=1

_ 50 200 | 350
» 03 02 05
L1
/() 05
03 1
02 I

50 200 350 C O'St($)



YNYNEIGAT 5F &Pt PY C2ylaiéezydz
Fonksiyon

F(x)=P(X <x) F(x)= ) P(X =1y)

YPAl:tdifY
F(x)
10 —— _—
:
1
05 —— . 5
:
1
03 4 I )
JI | |
bl | |
0 50 200 350 x($cost)

mNY S1Y al 1AyS ! NPT It NP

—0 <x<50= F(x)=P(cost<x)=0

50 <x <200= F(x)=P(cost<x)=0.3

200 <x <350= F(x)=P(cost<x)=03+0.2=0.5
350 <x <o = F(x)=P(cost<x)=03+02+05=1.0

{ NNB1ftA wlaalft 5SeA06]1Syf SN

Ornek : MetalSilindir Uretimi

wlkadasStS RSEAOTSY -UAY OANJSG GFNIFFPYRIY NNE
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S1tSySy RSESNI @S I NBIY | 1StfAq]f
OANJ NI aalf 6N} a3asStSo RSeEA61SY || @S 06 0ANB
B NBEIyad AceAy 6 EPREFETA T SttA1ESNI &1l PElFoALA

E(@+b)=aBQ b
Var(aX+ b)=aVvar()

E(aX)=aE(X)

E(aX+b)= aE(X)+b

E(X+Y)= E(X) + E(Y)

T=X%+%b Xyobnakiizere E(T)=EX%b X )IEM+EMO b Xgb 90 -

Var(X) = EGk E(X)= E(¥->°

., O 6 A
+ NBFY&aPY | 1TStftA1fSNA
T I OANI alF 0AG 2f YI6lA NNTASINER Seof [ Q) ranl oRARINGY SAAFENS
1 a bir sabit olmak tizere V(aXj¥éXx)
T @3S o6 &aloAlG &l &Pfl NI BMOYIF 1 NI SNB +06l - boo
Soru:

NI aal f RSEAO|ISYAYAY- OINMNBIAYEAP REE RO |8z S Nilb
KSal L)X | e PyPI
V(X)=3ken V(4+X)=V(X)=3 ve ¥B=V(X)=3
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3.3.1. Sireklwl aalf 5SE€A06]1SYf SNRS
ve Varyans

V) = f T W @dx = E(X2) — 12 = EG) — (E(X))?

E(X?) = j+mx2f(x)dx

f(x), E(X) =

|

7, X

9ESNI EX > y210laP aAYSUINAaAMQS I ¥ AIND 438 4P
ifadeler,t 30 3St S RSEAO|ISY2VibdPY Sy 8aRmAc tAIRAYWBNNNIA G S |

fu +x)= f(u - x)
E(X)=u



Ornek:
f(x)=15-6(x—-50.2)" for 495<x<50.5

f(x)=0. elsewhere

F(x)=P(X <x)= L; (1.5-6(y~-50.0))dy

=[1.5y = 2(y-50.0)" I 5
=[1.5x—2(x-50.0)’]-[1.5x49.5-2(49.5-50.0)"]
=1.5x-2(x-50.0)"-74.5

50

E(X)=[ x(1.5-6(x-50.0)%)dx

495

Change of variablec=y+50

0.5 ﬂr
E(x)=]  (y+50)(1.5-6y%)dy
_ j_[’;(—ﬁf —300y%+1.5y +75)dy

=[-3y*/2-100y° +0.75y* +75y]°%;
=[25.09375] - [-24.90625]=50.0

F(x)=1.5x-2(x-50.0)"-74.5=20.5

x =50.0



Ornek:
NI 28l f RSEAOISYAYAY 2fl aPtP] e&2&dzytdz F2V
KSal LX I @ Py PI

1
f(x)=l§x Vsx=2
0 diger x'lericin

EX) = f 2xf (xX)dx

ECX) J’Z (1 )d 1J'2 2 x312 8 4
= X|l=x]dx == Xax =—lIly =—=5
o \2 2), 6° 6 3



Ornek:
NI a3l f RSEAO|ISYAYAY 2f aPt Pl e2€dzytdz T2V
KSal LX I @ Py PI

x D0<x<1
f{x]:lz—x 1€sx<2
0 diger x'lerigin

1

E(X) = j-x. fdx  EX) = f xxdx + j-x(Z — X)dx
L1] 1

0

1 2 3 3
=J; xzdx+f1 (2x — x*)dx =?J’{}+(x2——)ff

Ornek:

Y=3% X 906-0Tnx I NbB-0TFw 2fYF]1 NISNB , NIa3ists
KSal L} I 8Py Pl o

E(Y)=E(38)=3E(Xp=3*4-5=125=7

Var(Y)=Var(38)=9Var(X)=9*2=18

Ornek:
Y=Xbo-Z 96-0FMnE +FNb-0lFc 2fYF] NISNB , N}I&3s

Var(X)=EG-E(Xj
6=E(X)-100
E(¥)=106

E(Y)=E®¢3X)=E&+3E(X)=106+3*10=136



Ornek
f(x) fonksiyonuntgndaNJi al LYl 8Py P KSal LX | e Py Pl o

f@gz{ml—@ ifo<z<l,

( otherwise

fx0 F2ylaAe2ydzy 2fF&aP| F2yl&aAé2ydz 2€dzd 2f VI RT
T2ylarez2ydz 2t oAt YSAA AcAy AYGSIANIEAYAY mMQS

IRCES

/ f(m)dﬂf=?/(1—m)dm=2(m—7)‘ _1
—oe 0 2 /1o

f(X) fonksiyonun aritmetik ortal 1 & Py P KSal LJ SRAYAT @ b2dGY wl a3
2NIFELFYFAP O6FEPRF1TA AFFIRS At S 06dz dzy dzNE

E(X) =/_x 2 f(z)dz

o

=£13}[2(1—$)}dm
=2£1 (:r —mz)dx

~2(5-F),
2 3/ o
FOEVD F2ylarézydzy OFNEBIFIYAPYP @S &0l yRIFENI &l LYY

Var(X) = ) z —E(X))’f(z)dz
- )

o



! 2
=2/ (2 — Sz + = )(1 — z)da
0 3
1
=2/(—3:3|—:r2—z$|1)d:r
0 3 9 9
1
22(_13:4'?3:3 _lel)‘
4 9 18 9 7o
1 5] 7 1
=2(-~+-—+7)
4 9 18 9
_1
18

Therefore, the standard détion of Xis

o = +/ Var(X)

1
32

FOEO F2ylaArezydzy OFINBIFIYyaPyP @S adl yRINI &l LIY

Var(X) = E(X7) — [E(X)]

E(X?)= [C 22 f(z)dz

-

Var(X) = E(X?) — [E(X)]’

¥ 1 3 1 4y (1 1
1 1 1

=9 —-— =)= —
(3 4) 9



Ornek:
NI} 28Ff RSEASISYAYAY 2fFaPtP] e&2€dzyfdz F

KSal LX I @ Py PI

2x 0<X <1
fX) = {0 diger X'ler icin

v(x) = fo (X — w)2f (¥)dx

1 3

1
x2xdx=2f xzdxzzx_félzz

u=EX) = fole(x)dx _ f 0 : 3

0

o2 1 4 4
409, =J (x — 5)*2xdx =[ (x2 ——x+—) 2xdx
0 3 0 3 9

1

! 8 8 1 8 8
= 2x3——x2+—x)dx=_ 4 _ 3+_ 2[1=_
fo( 37 9 2% "9 T1g* T g

E(X*) = folxzf(x)dx

! ! 2 1
=f x22xdx=f 2x3dx =—x*} ==
0 0 4

v =) - (E0) =5 (3) =375 =75



Ornek:

1 5 EPRE 2f{FaPtP] e2BNNEAUASITRYRESREY 82/ \OSNA { 3

bulunuz.

3 2
f(X)={E(3x_x) 0<x<?2

0 diger x'ler igin

2 2
3
E(X) =u=fxf(x)d.x:fxﬁ(3x—x2)dx
0 0
3 3 A\ /3 3
— | .3 _ _— .4 — | —23 _ 94} _ —
—(wx 40x)0 (102 402) 0=1.2
2 2
3
E(X? = fxzf(x)dx = fxzﬁ(Sx—xz)dx
0 0
9 3 A\ /o9 3
=—x*——x|| =[—=2*-——2|]-0=1.68
(40x 50x) (40 50 ) 0=16
0

V(X) =0?=E(X?) —u*=168—-12%=0.24
o =10.24 = 0.489



332 Kasikliwl a&al f {5SNRS 1.SS/1f SySy
Varyans

YSaAlfA NI&a3aStS RSEAONSYNIABRYP oBNI ISYISYF RSE SN
‘ 08 B wQw

[OXA W "Qw

mNYyS1Y al{1AyS ! NPT Il NP
T P(cost=50)=0.3(cost=200)=0.2 (cost=350)=0.5
i 03+02+05=1

50 200 350

i

0.3 0.2 0.5
p i

. S1tSYySy 2y¥IFNPY YIEA@SOA

E(cost) = ($50x0.3)+($200x0.2)+ ($350x0.5)=9%230

Var(X)=E(X - E(X)) =2 p(x, - E(X))

=0.3(50-230)"+0.2(200 -230)>+0.5(350-230)"
=17.,100 = ¢

o =417,100 =130.77



Ornek:

X P(X) XP(X) X2(P(X)
1/4 0 02 (1/4)=0
1 2/4 2/4 11 (2/4)=2/4
2 1/4 2/4 22 (1/4)=4/4
1.0 6/4=3/2

2
EOO =p=) xp() =1
i=0

2

3

FXD) =p= ) xip(w) =5
i=0

V() = EGrd) - (EX) =2 12 = 3

Ornek:
NI 24l f2RERAD] STAY1 aA82ydz 3F EPRI GSNRE YAD
a) E(X?)=? b) E(X?+X)=?

P(X)
1/6
1/6
1/6
1/6
1/6
1/6

U W N X

(X3 = ) XZP(X)
i=1

1 1 1 1 1 1 91
EXZ =12_ 22_ 32_ 42_ 2 2 -
&) 6+ 6+ 6+ 6+5 6+66 6

6

E(X2+X) = Z(Xf +X,)P(X,)

i=1



1 1 1
E(X*+X) =12 4 Dot @ +2):+ 3 +3);

1 1 1
+ (47 +4)g+(52 +5)g+(62 +6)7

1 112
=-(2+6+12+20+30+42) =——

Ornek:
WNJF 20G3StS RSEAGISYA O0ANI NNBGAY ANNBOAYRS1A |
LJ Nbel &F@PaP Aciy 2fl aPtPl] FT2ylarezydz 6 EPR

RFE€EPf PYPY @I NBIFIYyaPyP o0dz dzydz
3
E(X) = Z xP(x) =0x051+1x%x038+2x0.10+3 x0.01 =0.61

x=0

3
E(X?) = Z x%P(x) = 0% x 0.51 + 12 x 0.38 + 22 x 0.10 + 32 x 0.01 = 0.87

x=0

V(X) =E(X?%) —u®*=0.87—0.61> = 0.498



Rassal Orneklende. S1f SYSy 5SE€SNJ S I NBI Y

ANtaney S&ay S I NI & Py RheleméeiliidsigirSidteRdgini BMANN Y St A Y &

Ay ySay St Aormeklemyi belnie® yIRASENGIP | Sini dirgtinediaSsal
ornekleme (random sampling) denir.

A Amag: Orneklem bilgisine dayzarak anaktleye ilikin¢P 1 ' N& Vyapnhak I NJ

A BugP { I NA I Y titlédenidkilenbindgklem bilgisinin belli bir fonksiyoralan bir
AadGlraGAradAesS RE&FYPNID

A Bu istatist€in 6rnekleme d€P t P Y P NitlededS | Y If S 6 A bugikliskieki dutény P

drneklemlerde 81 1 2 Y dz& dz A & ( | (RASIEISANT AS/NAIVE | 26EAlEASRISFEIA R €

X(S)=@% %, ..., X0 az2yfdz NI} afl yiP RSEINWASY 22V |-a6PE UP E2F | F3
OAAYAYRS &b1PEPNI PSIil yBYT I EIy Taylarezyl

f2y1adA&2ydz RSYANM . wzB Ric Fp R SedBEf R YNOZY P FAOLEE £ | N
X1 Xo Xn
f(x1) f(x2) (%)

Ornek:
. PEPYY ScIdpIMHEIMPEIMYY 2fadzyd FOEOImkp FI NI
8T PEFOAE AND

X 6 |9 [12 [15 [18
fx)=P¥=x) | 1/5|1/5 |1/5 |1/5 |1/5

, PEPYPY 2NIFflIYlIaPyPTE Ol NEBIFIYAPYP OS YSREl yPy

o8 W Qw

(o)A} 0 "Qw

9O0EUI>TCcFMKpP b (PpFMKP b MHF MKpPp b MpPF MKp b W™
E(X)=36/5 + 81/5 + 144/5 + 225/5 + 324/5 =162

Var(X) =, =E(X)->?=162¢ 144 =18

MedX0 ' MH OhNI I RITA RSESND

p ySayStA o6dz FylI1NiftSRSYy ylo ySaySti | NySi:
| NYS{tSYtSNAY G2LX Y alePaP:



LA
_— TT
cAv OA P
MmNy S1fSY DB YISREATSE OGS | NVSYSSVYSYI REEPAPY Py
OrneSimizdeki populasyonda sadecenBsne bulund8dzy R |y 2iiml6ryieklénile® (1@
tane) listeleyip, herbirign 6rneklem istatistiklerinhesaplayabiliriz:

n
1
r= — E I
1 <
i=1

1 T
2 )2
TP

m = medyan(z)

h Iy limiofndklendler ¢in 6rneklem istatistikleri

Orneklem no | Orneklem degerleri | T | m | s
1 6,9, 12 9 1919
2 6, 9, 15 10 9 |21
3 6, 9, 18 111 9 |39
4 6,12, 15 11 |12 ] 21
5 6,12, 18 12 | 12 | 36
6 6, 15, 18 13 | 15| 39
7 9,12, 15 12 112 ] 9
8 9,12, 18 13 ] 12| 21
9 9, 15, 18 14 | 15 | 21
10 12, 15, 18 151 15] 9




333. 5NI ANY 5 €Pf RdaB&kRnér]l a A € 2
538N @S +F NBI VA
- ANNB{1fA NIradasStsS RSeEAO61SY 0StANIA O0ANIINIEPLGE
NI 8G§3S8tS RSEASGISYAY RIFIEPEPY RNIINY O6«yYAFNRYO RIE
* Diuzgiin dagihim fonksiyonu:
f(_ﬂzb—la a<x<bh
* Dizglindagilimin beklenen degeri:
_é 1 - 2 f_ bt —
R R ATl T
.. (b—a)(b+a) =b+a
E(X) = 20— a) E(X) olur.
* Varyans icin dnce E(X?) hesaplanir.
e _b‘: o 53 f-bs__as
= - )‘!" e D la_3(b-a)

(b-a)(b?+ab+ a?)
3(b - a)

b + ab + a?

7 I e
E(X?) = -

E(X?) =

* Duzgilin dagilimin varyansi:

Var (X)=E(X?*)-[E(X)]? idi

Var(X)= b +ab+a” _[b+n];
3 2
_ p
Var(){jzu
12

p = unifcdf (x,a, b), F N® Pt P] ISt Sy |0 dzee y21ilI&8P O6YAYAYdzZY 03>
1dzf £ FyFNI]1 E OAY&aAYRSY KSNJI 6ANI RSESNRS|{A RNT INY
GS1TG1I NI SNE YFONR&T SN gSel 2] ARz Soxt BAT R/ PNI6 2 €
aF KAL) aFoAd O0ANI YFGNRAS ISyAot SGAT AND



Ornek:

0 ile 1 arasinda diizgiin dagilima sahip x rassal degiskeni igin;

Ornek:

{ NLISNJ YFN] SGadS1A |
3SEft YA 2fYlF AKGAY!I

fix)

]

re=fp aa"" T
o 1 1
fix)dx= | f(x)dx= | 1ldx=1
Jreoecs reoee=]

i} 1 ¥

L 2

F&alF&F on REFEQ{ALIFEP] LISNR@&2GGl ¢
fAYA KSal Ll e@PyPl o

Olasilik yogunluk fonksiyonu:

1
1 o ﬁ\ iy 0<x=30
fx)=b_a a=x=<b f f(")_im’—“ .

(x)

0 diger V 0 diger

P(25 <X = 30)
304 30 — 25

30
= f(x)dx:f —dx=———=1/6
J;s 25 30 30

>
25 30 X

Bu 6rnek MATLAB komutul NRPYPeft | (2tFetPltl KSal LX Lyl oAf AN
Continuous uniform cumulative distribution functioanicdf

Sorular:

1

AN FEONRTEFRE y ablFOGftA]l o f POYlF LISNRAE@2Gdzy Rl
fonksiyonu nedir? 1/8

Bir fabrikada10dalit A1 oel t PO Yl LISNRA&@2Gdzy R A1{A NNNYy NN
fonksiyonu nedir?1/5

AN FEONRLUFRE mna alFdtA]l cel ft POYF LISNRE2GdzyRE
nedir?2/5

AN FEONRTEFRE y ablFdtA] EARDYL dZISNNY NG IzZIRY
NNBGATYS 2t aPft PEPYP KSal LX I @Py Pl dmkn

AN FEONRLUFRE mna allFdtA]l cel ft POYF LISNRE2GdzyRE
NNBGAETYS 2t APt PEPYP KS&lFLX | 8 PYPI dmkp

VAN FEONRTFRE nooabldf WNNB ek § POHYEH A NIBNRA édz2 NN RNY
NNBGAEYS 2t APt PEPYP KS&lFLX I @PYPI ® MKkH



334. «a0St 5 EPtPNPCRY 14582
5SESN)I OS =+ NBI ya

+ Ustel dagilm fonksiyonu:

X

f(x)= i.‘5'_‘_‘ x>0
yZi

+ Beklenen deger:

© 1 - 1 2 _x u = x du = dx
E(X):jx—e "dx:—jxe “dx _x _x
0 M MY dv = e *dx v=—ue *

Iudv = uv — I vdu kismi integrasyo n islemi ile
X X L X

E(X):;IT —x‘u:e'_‘{T |:+£;te_”dx = xe :—;te
E(X)= u elde edilir
Var(X) = u > olur.

Ornek:

Bir isletmenin iiretilmig oldugu elektronik cihazlarin arizasiz ¢alisma siirelerinin (saat cinsinden ) Gstel dagilima uydugu
gortlmstlr ve ortalama anizasiz calisma siiresinin 24 saat oldugu hesaplanmistir. Buna gore

+  a)Rastgele secilen bir cihazin en az 12 saat arizasiz ¢alisma olasihgint hesaplayiniz

h) En fazla 36 saat anizasiz calismasi olasiigini bulunuz ?

¢) Secilen cihazin 30 saatten fazla galisma olasilig1 %80 olabilmesi icin bu cihazlarin ortalama arizasiz calisma stiresi ne

olmalidir?
f(x) = 2; e_% X > 0
ARG =L B
a) P(X212):J'Te Bde =—e # |12:e 2 = e %% = 0.6065
12
I -0 36 5
b) P(0<x<36)= J'Ee Fae —=—e ® [P =1-e =1-0.2231 =0.7769
0
) 1 - 1 SESEN -5 e
c [—e #dx=—(-2)e # | =08=-¢ * |, =038
3(]& A 30

© 30 30

-e * +e 4 =0.,8 e’L:0,83-%:ln0,8:>ﬂ:1345'aat

2



3.4. Kovaryansve Korelasyon
CANI N} adGtElyGP RSEASTISYAY Lt oAt SOSeAr RSESNI .
AftAOTARA 3JI a0SNBY O0AN F2y |1 arez2yRdzNID

Qw mnve, "QWQw p

1206dzf dzydz a4l €t &ly FOEO F2ylarezydzyl EQAYy 2t

SurekliNI 833t S RSOATSYA Aeiys
0 . QW

Ow W QW Qw

Qx
(0p))

b2GY 96- 00BN AaS 06S1tSydA dz&3dzy 96 -0Tn A

E(aX)=a E(X)
E(X+a)= E(X)+a
E(X+Y)= E(X) + E(Y)

Var(X) = EG¢ E(X)= E®->°

. @ 6 A®



Kovaryans:

AlA RSEAO]TSYAY 0ANI A nass ol&EDNinr vy CE& NNy yaya | f ael
Kov(X,Y) ile gosterilir.

LD, @) =T (bW O WEHAGP] =AW YA

9e€SN) - @S , NI} &a3asStS RSEA0]1SYtSNR ol EPYaAaPl Aa
Qo) =AM 2 f | ©EVEYRY AOwelliry
Ancakpé0@a I n 2fYFaP RSYSis - @S . Nra3asStsS RS

35St YST & . dz RdzZNHzZYRI RRENHzZRSEAB ]I SY |1 ANAFAPHRFPNI 2
Y2NBflaez2y (lFaGdalepPaPy

Y2NBflaez2y (lFGalrePaP AlA RS 61SYy NI aPyRI"
1TFNDBPEFOUGPNYEEE 2t ylF] @SNBY o0AN {l0dale&PRPNX

"aw=CE(M, A K K)O B MaeM ™M

"wl on 2fYFaAaP - @S . NI a3aStS RSEAGTISYfSNR | NI
"wf a2t YraP - @S , NI a3aStS RSEAOG]TSYEfSNR | NI
"wbh n 2fYLFAP - @S | NI a=23tyS NRRENUEY ff S NaRMA NI M
gOosterir.

mNYyS1Y - @S , RSEAOG|ISYtSNAYAY o0AfSO0A] 2t &Pt

"Qo(@) =0+, 0<w<1, 0 M DBSNRfYAO 2f adzyd
VEV, Y Ve”swwRSESNI SNAYA KSal LX Fe@PyPl o
QW0 Te{ok QYXxo= 7/12

QY0 Faf(oa+ GyuXxd= 5/12

Ll pPKMH *511444T K MH O

Qo T(oom QY®Lxo= 7 /12

QG0 Ty?(ce GYRBXLO= 5/12

2T PKMHZH1UBAA K MH O



QO TaR e (6 ¢ LD
QEaD  Tas{dot CYL= 1/3
CEU(O, ) =0 QYW I' MKOo b OTKMHU OTKMHO T b MKMNM
"oo=0E0@ W KkH)F bLMKMOIN KKOMMKMONnOOMMKMNONO T bnady
YS&ATEA hfl aPf Pl HesdplanmRf PYPYRI Y231 NBI Yy &

$S . NI}IadsStsS RSEAOGISYESNIFNIAPYRFLA AfAD]A

Cov(X,Y)Ay= Qi ‘)AL
‘QX): Korelasyondur.

QY - NI a3aStS RSeAo0]1SyAy o0S1ftSySy RSESNA
QY , NI &a3StS RSEAO1ISYAYy 0S1ftSySy RSESNXA
Ormek: Kesike NIi I { 2f F aPf Pl RIEPEPYP OSNAEARE2ND
X X
vy x1 x2 v 1 2
yl all al2 0 1/12 1/6
y2 a2l a22 1 1/4 1/2
Cov(X,Y)2
Axy:?

Kovaryans=?

1. QX)) =xy1811+XaY2801 + %Y1812 +XoY2802
QX)) =1*0*1/12 + 1*1*1/4 + 2*0*1/6 +2*1*1/2 =1/4+1=5/4
2. P(X=x1)= all + a21=1/12+1/4=1/3
P(X=x2)= al2 + a22=1/6 + 1/2=2/3
3. P(Y=yl)= all + al2=1/12+1/6=1/4
P(Y=y2)= a2l + a22=1/4 + 1/2=3/4
4. E(X)x1* P(X=x1) + X2* P(X=x2) = 1*1/3 + 2*2/3=5/3
E(Y)3y1* P(Y=y1) + y2* P(Y=y2) = 0¥1/4 + 1*3/4=3/4
5. Co\X,Y)20(660 OY)QG)=5/4-5/3*3/4=0
/| 20363, 0Tn ®e®P|{IPEP AwAYy - @S . NraaStsS RSeis



3.5. wlkaalrf 5SBEADBEABYPHENRSE dzy
Fonksiyonu

htl aPft Pl RSESNISNRAY KSalFoPYyRFETZ {(Saaiftar 2fl a
AOFNBODA {dzf £ yPt PNJSys> 2t aPtP] e2€dzyfdzl T2V
AYGSaINI= Pdel NBYiRE BNID

.ANI NFaalf RSEAO1ISYAY FflFoAf SOSEA RSESNI SNI A
31 AaGSNByYy 7T2yforkdiyerziydénib 2 Y §E&PTPA RSEAOG|ISYf SN A
RSEAO|ISYAY IfYPO 2fRdzEdz RSESNI SN AfS o6dz RS
{NNB1fA RSEAOG|ISYtSNI AceAy 2fl aPtP] TF2ylarez,
fonksiyonu gibiA & A YE SNJ @SNRf AN htl &Pt P] &2€&dzyfdzl F:
I N} t PEP @S o6dz NIt Pl Aciy 2t aPtPl F2ylarezy

htl &Pt Pl . 2€dzyfdzZl C2yl &A®afdz 6t NEol oAt AGE 58

Sireklibirrastgel RS EA S 1 Sy Ay 2t aPtPlalt 118ttA1f SN
f(x)=>20
| F(x)dx =1
statespace

aStlf O0ANJ aAfAYyRMNKY a®Rf BPY P2 € i KI&EZAIDIR @ ¥ RAX a2
gl NBEl &l f PYo

f(x)=15-6(x—-50.2)" for 49.5<x<50.5
f(x)=0., elsewhere

f(x)

495 50.5 ¥



]:;5(1.5 —6(x-50.0)")dx=[1.5x-2(x-50.0)"]

505
4935

=[1.5%x50.5-2(50.5-50.0)"]
~[1.5x49.5-2(49.5-50.0)"]

=755-74.5=1.0

AN YSOFEE AATAYRANRY e LIPYPY

nopoy

! 2ydx = [1.5x - 2 50.0)%130
[, (1.5 -6(x=50.0)")dx =[1.5x-2(x-50.0)"1}5;

AtS pnzIwm

F(x) =[1.5x50.1-2(50.1-50.0)"]

49.5 49.8 50.1 50.5 X

F(x)=P(X <x)=[_f(y)dy

_ dF (x)
Sx) = —

P(a<X <b)=P(X <b)-P(X < a)
= F(b)- F(a)
P(a< X <b)=P(a<X <b)

F(x)=P(X <x)= j:95(1.5—6(y—50.0)2)dy

=[1.5y-2(y—150.0)"1}5

0.432

~[1.5%x49.8-2(49.8-50.0)"]
= 75.148-74.716

=[1.5x—2(x-50.0)"]-[1.5%x49.5-2(49.5-50.0)"]

=1.5x-2(x-50.0)"-74.5

Y



htl 8Pt P| &2&dzytdzl F2Yy|&A&2Ydzy

P(49.7< X £50.0)=0.396

P(X £50.0)=0.5

P(X £49.7)=0.104 -}

YSaA{fA OANINI&AG3ISES RSEAGISYAYy 2fl aPtPlalft

YSaA{fA RSEAO|ISYt SmMBEaESyYS2REEPOIPSYRFPYRABXPE Y
RSESNI SNB (I NbdPftP|l 3ASt Sy s52f 1 2PaPet ik NPy 139 &A
RSEAG|ISYA Acwiy 2fl aPtP] F2ylarezydz [ 6F EPRIF 1A

P(Xi)=1}i [=1,2,3,n yadq i =1,2,3,

YSAAltA RSEAO|ISYTtSNI AceAy 2fl aPtP] F2ylarez

% P
1 Py
2 P>
3 Ps
n I:)n

YSAA1EA RSEADISYISNI AceAy P2RINEPE FT aP2 ABNDA 2 Wa

Her X;icin 0 < P(X;) < 1

Zn: P(X;,) =1



3.6. Sirekliwl 83+t 53EAOFBgPERKY

SureklibirrageleRS €A 61 Sy o0 200 NI fORE RERINBA BOINIRBEAS
RFEE€EPEPY TF223NIaRRSNWWWR/SzySENR |t G PY Rl ZflHa BT PEIPY
GSNANP 9ENR Ff GPYRI (I fRSYEABASYRYKXYy oRK& &dd P
& NRPYPe& {6 E@def dey dBNME A 61 SY A A cdbwyF oEfjkx mtioP | R €
RSEAO01SYfA]l FNItPEP 2fYI 1 NI SNB

0 © ® QUO'Q®
XaNNB{tA NI &a't tHiRSmakiizeRylo A #8871 aA&2ydz 6dz NI &
2f APt Pl &2€dzytdzl F2ylardzaydz 2t F NI ] yYAGSt SyR
Qw mve, QOWQW p,1286dA dzydz &F €f I NI
NI 23l f RSEADISYAYAY WNRS] A 2F8S cEXNS  {aNWNSSA|AE Al
5 Y O @

wlkaalkf RS

€ Syt SNAY o0AN T2yl airdgadadt 2 APy P d:
@2€dzytdzl ¥ A

1
1arez2yft I NP 2fF N1 FREFYRPNPEYLF

Omek: ! 6+ EPRI X BBKHNNE 8§ 3St SINREERPT PYA Y 2Edzyf dzl T
KSal L)X | @ PYyPl o

_(3x2 0EX£]

o= {0 diger X'lericin
a) P(X <0.5)
b) P(X = 0.7)

c)P(0.2<X<08)

0.5
a) P(X<05)= f 3x%dx = x*19° = 05% = 0.125
0

1

b) P(X 2 0.7) = f 3x2dx = x*12, = 13— 0.73 = 0.657

0.7

0.8
¢) P(02<X<08)= f 3x2dx = x310% = 0.8% — 0.23 = 0504

0.2



Ornek:
NI 86§38t S RSEABEBREA]IAccAYOXOEI YPYE | YYPOS (G PN®D

" cX <x<1
Kz} = S .
0 digerx'ler icin

TOEVUQAY 2t &Pt Pl &2€dzyfdzl F2ylaArezydz 2t oAt YSaA

1

~

j fx)dx=1

0

> | 7
x“

cj xa'x=c?lé= =1 = c¢c=2
0

5
2
Ornek:

Let X ~ uniform(0,1). Find E(X).

X has range [0, 1] and density f(x) = 1. Therefore,

21

1 xI
0 0

Not surprisingly the mean is at the midpoint of the range.

Ornek:
Let X have range [0, 2] and density %;{:2. Find F(X).

2 T3

2 2 |
E(X) = /0 J;f(gr)df:jo gﬁd-,c: % =

Does it make sense that this X has mean is in the right half of its range?

0

Yes. Since the probability density increases as x increases over the range, the
average value of x should be in the right half of the range.




Ornek:
Probability Density Functiopdf: f(x)
Let X ~ exp(A). Find E(X).

The range of X is [0, 0c) and its pdf is f(z) = Ae~? . Therefore

B(X) = ]: of(z)ds = ]: Aze T dy

(using integration by parts with u =z, v/ = de ™ = o/ =1, v = —e )

a0 =+l
+ / e d
o 0

o0

0 A

f—

We used the fact that ze=** and e ** go to 0 as = — oo.

+ f(z) = de A=

: T

p=1/A

Mean of an exponential random variable



Ornek:
Let X ~ exp()\). Find B(X?).

E(X?) = / 2 f(x) di = / NEREv
0 0

(using integration by parts with u = 2%, v/ = Ae ™ = o/ =2z, v = —e™ )

o0

o0
+ / 2re N dr
0 0

_IQE—)\m

(the first term is 0, for the second term use integration by parts: v = 2z, v/ = e =
— Az
u=2v=—-")
—Ax |%9 oo —Ax
= —2:° —1—] ¢ dx
A 0
—Azr | 9
=0-275- =5
Az, A
Ornek:

Let X ~ exp(A). Find Var(X) and ox.

E(X)z/o ;{.’)\e_)\xd;{:zi and E(XQ)Z/O Iz)\e—mdi,:%_

Var(X) = B(X?) - B(X)* = 2_1_1 ox =

1
A2 N2 )2 A

We could have skipped Property 3 and computed this directly from Var(X) = fom (x — 1/A)2Ae A" dr.



Ornek

Soru 2.6.4: v hethangi bir kisimin 8liim vasim gistermek iizere. yasam siiresini

tammlayan olasilik yogunluk fonksiyonu

f(»)=3.10"7 »*(100-y)*:0< y <100

olarak verilmis olsun. Bir kisi en azindan 70 yasinda ise bu kisinin 80 ile 85 yaslan

arasinda dlmesi olasiligi nedir?

P(S80<Y¥ <85|Y >=70)="

<Y <85
PB0<Y <857 >70)= LEO=T <85)

P(Y > 70)
5
3.107 7 (100 — y) dy
gL 0.031 31
T = = bulunur.
0.163 163

ja.m‘g y2(100 - y) dy
T

Ornek X rasgele degiskeninin olasilik yogunluk fonksiyonu,

) {cx , 0=x<5 olmak fizere,
x) =

0 , dy

5 5 z 2
a)f, exdx =1 cjoxdx—l c—|5= =5

0 var(x) = Ex?) — (E(0)’
5.2 52 2 x* 25
E(Xz):f xz—xdx:f —dex:—x |5 =
0 25 0
var() = 5 10\ 25
ar(X) = *(3) -

32 2 x? 29 1 8
(l)P(liXﬁS)zflExdx:E%ﬁ:g( ):—

42 2 x? 2 (16 4 12
e)P(zngdr):szxdx:E?ﬁ:E( _)

32 2 x 2 (9 9
=3 == =l 3_Z(Z_0)==
DPX=3) J-0 zs'nix 25 2 lo 25( 0)



Sorular:
T FoOhorlridibn F2ylarezydz 4 n AfS m | NIaPYyRI
| RSESNA-2yS 2f Yl RPN
1 fh=at2+2¥ 2y 1 aArAeéz2ydz 4 n AfS m FN¥aPyRI 2fl a

AAy | RSE&SNA yS 2fYlIf RPN

T F640Tl GwobH F2ylaraezydz G n AfS M | NFAT
AAy | RS&SNA yS 2fYlIf RPN

T FolorldwnbH T 2 yRla ARR2IyAP (UT| neé 24" By tmdz]r NI ZiyF
AAy | RSE&SNA yS 2fYlIf RPN

 f)=nlGbu F2ylaieézydz 4 n AfS ™M INIraPyRI 2f
RSESNA &F RIF FNRARSGA] 2NIFEFYFAaP YSRANK

T f=o G wHbH F2ylaArAez2ydz BEdzy { MdElS T\ yI{ NIARBRWRIER
. 81tSySy RSESNA &l RHMAFNRGYSGA] 2NIFEF YL

 f)=ndwobu F2ylareézydz 6§ n AftS ™M INF¥aPyRI
. S1tSySy RSESNAR &l RHSEFENARGYSGA] 2NIFfl YLl

T f=p dwnbu F2y1aAe2ydPiiE] né 2Astd3y tmdz]l N 2ayPlyaRAl &
. S1tSySy RSESNAR &l RHBFNARGYSGA]T 2NIFfl YLl

1 f)=aeH GO F2ylareéez2ydz G4 n AfS I N a Py RI 2
AeAy | RSEBENA yS 2fYlI{f RPN

1 f)=aeMn G0 F2y 1 aAreézydz G5 onlukfongsiyonu dlaNimésiPy R 2
AeAy | RSESNA yS 2fYlIf RPN

 f)=ae™HnG v F2ylareézydz 64 n AfS I N} aPYyRI

2T 0Af YSAA A ceA y-20 RSESNRA yS 2fYlI{ RPN



37. YNYNf I GAT O . ANRA]TAYTL A

Fonksiyonu
htl &Pf PeistalistizBA ¥ P Y ROFAE NEAFINOPYERAE R EBf eél T2V |
RSEQANBAL § oR@2 DN STPRPEPHRYREP S G yPYE &ty

fonksiyondurh f I & Pf P R € PelydP ¥adecR2 £ Pd P&2 vy @igrak| dai & 2 y dz
Fy Pt Y10 RPN

| SNI OANRALAYT A FRIZPY PiYt FRYS$ aAdRElY d2Zdzif I 1 KA
dort 6zellik gosterir:

1. Fmonoton artandzelliktedir;
2. FAl ERI Yoli,NNB {1 t A
3. lim F(z)=0,
B—r—00

4. lim F(z)=1.

T—r 0

YSAALT A 0ANJ NI derHaigi biRGESAESBING VY A2 €1 IOV F-YQA V2 € | &4 Pf P
hel aPfP] C2ylairez2ydz AfS [ oFePRFTA IAGA 31 &0 8
Fooo ' t)=B- O Ew

YSaA{fA OANI N}&aalf RSE€AO01SYAYy INYNEFGATFT 2fl &
 HerxRSESNRA (ploeAd ™MINNINE Y Rl RP NIp
1 x<xise, FO ) oldro E

ORNEKE G PE Yy O6ANITINPY oQiGSy (NNl 3IStYS 2t aP
lGPELY O0ANITIFNPY 0QiSYy {NeN|l 3IStYSax m @Sel
Fooo ' t)=B- 0X) Bhd ¢ =1/6 +1/6=2/6

Yy 0ANI T FNPY mMQRSY oNé&N|l @S cQRIy | N

P
-y O0ANITFNPYmMQRSY oNe&N{ @S cQRIFYy {NeN]l 3
Fooo ' t)=8B- 0X) Eh®d ohd thd v =4/6

Omeky 06 ANJ | dziidzRII F6F EPRIF @SNARESY AailYoAatft 11 €&
Kupa 2, 3,4
Maca 1, 2
Snek 3, 4
Karo: 1, 2, 3


https://tr.wikipedia.org/wiki/Olas%C4%B1l%C4%B1k_kuram%C4%B1
https://tr.wikipedia.org/wiki/%C4%B0statistik
https://tr.wikipedia.org/wiki/Rassal_de%C4%9Fi%C5%9Fken
https://tr.wikipedia.org/wiki/Olas%C4%B1l%C4%B1k_da%C4%9F%C4%B1l%C4%B1m%C4%B1
https://tr.wikipedia.org/w/index.php?title=Monoton_artan&action=edit&redlink=1
https://tr.wikipedia.org/w/index.php?title=Sa%C4%9Fdan_s%C3%BCrekli&action=edit&redlink=1

a) YdziidzRI'yY N} a3sStsS o0AN 1+FEPI o0S1SNAKEPEPYNR 3
31 aGSNXYS1T NI SNB 2t aPtP] RIFIEPEPYP yS 2t C
Ydzi dzZRIF {A G2LIX LY mn 1FEPRPY nQN aAél K 2fRd
f(1)=P(x=1)=4/10

b) YPNYPI P {II€Pl @®S1YS 2t &Pt PEPY
f(0)=P(x=0)=6/10

c) Ydzii dzRI Yy NI &c@Kerfsek vex A NS 1 | EBPRPY NI SNAY RS{ A
MZHZ0o3Xn RSAeNI FINJE yPA f H ENIPOYA f
fl)=P(x=1)=2/10 (2 as)
fQ)=P(x=2)=3/10 ( 3 adet ikili)
f8)=P(x=3)=3/10 ( 3 adet uglu)
f4)=P(x=42/10 ( 2 adet dortll)

dAFRSEA 2fFNF]1 A1lA 1FEPHG wSTGAEAYAT RS E
RFEE€Pf PYP VY IKEPENYBEENER 120 PNJ K

T1A 11FEPH ®wS{ATtRAEAYRS &2y dzef I NY
KK,KS,SK,83 | OF {GPNX» hfle&fl N ol EPYaPi 2f RdzE€dz
2f APt PLEFNP o NLWIJPYP AfS KSA&lFLIXFylF Ol 14GdPN®

P(x = 0) = P(KK) = 6/10 * 6/10 = 9/25
P(x = 1) = P(KS) = 6/10 * 4/10 = 6/25
P(x = 1) = P(SK) = 4/10 * 6/10 = 6/25
P(x = 2) = P(SS) = 4/10/1@= 4/25

Ornek
H T FNXF GPo & LJPt RPEPYRI E N}aidalt RSEAOG]SY
31 AGSNANRSE OPlLEFNIH @S mMH FFNIXAPYRF 2t OF{10F

E6OPTE I ND H 7 8 9 0 10 11 12 n
Px) | 1/36 2/36 3/36 4/36 5/36 6/36 5/36 4/36 3/36 2/36 1/36




38. Kesklwl 33SfS 5SEAO0]SYf SNA

AN RSESNI NIt PEPYRI &alFRSOS GFY &l @ PNPNI |
RS € A 0 BifoyhfHBedgeometrik PoissorR I € Pt PYP 31 a4 G SNA NI SN

9ESNI I NYyS] dd e 6StANIA al@&PRI StSYFYyRIYy @&l
2f dONEI oYSaStl GFY al &@Pf | KbiliordedayzaydakiSa A 1 t A
StSYILyYytI NP 0ANI al e@Petl So6fSoiANRegkitagigee a A &2 y ¢
RSEAOG]ISYEtSNI AceAy 2t &aPtPl F2ylarezydz GFyPYETF

“Q(“L) :6 ( ”n \j
Qo 0= e i
YS&A1EA O0ANI N} aalf RSEAB18y - @5 odz NI aalt R
. dz RAZNMzZYRI 18aA1tA 6ANI - NI&&lt RSEABLSYAYAY
FaylaArdz2ydz 2f F NI |edietii. ePRIF 1A 5S1Af RS AFIRS

Px (x) = P(X=x)
, dzZl F NPRF1{A AFFRS 1S

anA A - Nlaalt RSEAO|ISYAY
2t aPt Pl RIFIEPEPYP O6AN

f
1ST KS&al L}l yRPEPYRI 2f

YS&AATEA NI aalf RS@ndaxy SY3&FA pfi x Al Biskalf 2N ARG R Y

RSEAO|ISYAY 2ftl aPtP] F2ylarez2ydz AaSs

Y2 6ldzfl Ny S1 dzZl F @ PYRIF O0ANJ 2fF&F ({FNBP ISERAEAYS
OMRK)MXL X ! RPN

Y2e2deNI A&l f RSEAOG1SY -o0{0l! RIYNONYNYN 3ITSNS]

2t L@t NPy G2LXFY 1T SttftAEAYS A1 NB GNY 2fF &t N

NI aG63StS RSEAO1ISYA AcAy 2t aPt Plonkdiydni] aA&2y
FoAGA KFEy3IA RSESNR | YIlfF

(kX +1) X=1.2,3
P(X) = {0 diger durumlar igin



ZP(Xf) —1

1
Zk(X+1)=k[2+3+4]=9k=1 —k=3

i=1

Ornek:
n w - - 0ANI 2t aPft Pl F2ylaAreézzydz 2t 6Af )
1 Od§/b KL, Oi/d XKL
T FkobOkRI'm 2fYF{ T 2NdzyRI RPNX
Ornek:
Xrastgele8EA O] SYAYyAyYy 2fl APt Pl F2ylarédzydz
X P(X)
0 2/7
1 4/7
2 1/7
4 2 4 6
PX=1)== ; PX<2)=PX=0)+PX=1)==+-==
K=1)=5 ; PX<2)=PX=0)+PX=1)=_+_=
Ornek:
n o - - X nIm RSESNISNA | f Yl ] GdBuddr@ndd Sair |t A

P2t &Pt Pl F2ylaArezydz YdzRdzNID

Y 2 51dz
P(*=0)=2/5,00P (X=0DKL
P(¢=1)=3/5,00P X=1 DKL

Y 2 62dzt
2/5+ 3/5=1

1. S Hd 1206dzf £ F N xal &4 NisriR®briddoR Py R2f | @ P LJO



Ornek:
n o - - X nIm RSESNISNA | f Yl ] GBuddréndd SaAr ]t A
p2f I APt Pl F2ylaAiezydz AasS Ibo ySesS SoAld 2t dzN

Y 2 61dzt
P(X=0)=b/c,0P X=0pKlL
PX=1)=a/c,00PX=1)KL

Y 2 62dzt
a/c + b/lc =1 ise a+b=dur.

Ornek:

MNYSEAY OANITIN FGPft RPEPYRIF 3St Sy &2lyajzee NI aa
0 nX p @S cQRPNI @S KSNIOANARYAYy 3ASEYS 2t aPf
FoFEPRF1TA 3IAO0A 2fF OF 14G§PND

P«(X) = P(X=x) 48> 0

B 0&® w plp 1/6+1/6+1/6+1/6+1/6=1

Ornek:

AN A TFTU TEN FGPEPe2N®» m @SS ¢ I NFaPyREFE{A &l @
| NyS1tSY ddt+eP StRS SRATAND {T96wmicheri(ah) 6 MIHD
al 2Pt NPYPYy Sy oNeN]ltSNAYS {FNbPtP]l 3IStaryo

. QAY ¥ RIEPEIPYPZ

f(1) = P(X =1) = P{(1,1)} = 1/36

f(2) = P(X =2) = P{(2,1), (2,2), (1,2)} =3/36

f(3) = P(X =3) = P{(3,1), (3,2), (3,3), (2,3), (1,3)} = 5/36
f(4) = P(X =4) = 7/36

f(5) = P(X =5) = 9/36

f(6) = P(X =6) = 11/36

X X1 X2 X3 Xa X5 X6

f(x) 1/36 | 3/36 | 5/36 | 7/36 | 9/36 | 11/36

) w
o8 0w psY 8l o> 8™ v8- (pé;—g 18 X



Ornek:

nQN (Pl mMHQai SNJSI 2f Ly O0ANJ aAaPYPFalIYy n
| ENBYOAT ENBYt GY RYZERS ESNR 6 dzf dzy dzl o

{2 INYS1ESY dd I 2Pon Qe (2L Y @paz) al 2 PAPY

n 1PT 1 ENBYOAL] m BN | ENBY-OX 0B Nz

M 1Pl 1 ENBYOAET 00688 SHALeNSYOn: INMAY Eh e PaAPY
H O LPl 1 ENBYOAET 1688 SHALeNSY 0h INHLb G 8 PAPY

o Pl | ENBZRBYOAMEBBAISFERPERY, 12— 1y
n 1Pl 1 ENBYOAET n688] SHALENEYOps-IRH) &1 8 PAPY
¢2LX Y 3ANHzZI &l ePaA&PlInppbyynbodpcbnybml My HA

E=0*495/1820 + 1*880/1820 + 2* 396/880 + 3*48/1820 + 4* 1/1820=1
Ornek:

X rasgele degiskeninin olasilik fonksiyonu,

_fex , x=1234 :
fx) = {0 . diger a) olmak tizere. ¢ degerini hesaplayimz.

a) f fonksivonunun olasihik fonksiyonu olmasi i¢in. z f(x)=1

sartun saglamas gerekir. Buna gore. Y+, ¢x = 1 olmahdir. Yani,
1
c.1+c.2+4+c.3+c.4=1 10.c =1 c = 1—6 olmalidir. Buna gore.
: 1,2,3,4
—x ’ x — L ’
f(x) = [10
0 , diger

X ‘ 1 2 3 4
P(X = x) ‘ 01 02 0.

biciminde yazilabilir.
0.4

¥



E(X) = Xz=1xf(x)
=1X01+2X02+3X03+4x04
=01+04+09+16 =3

2

) Var(X) = E(X?) — (E(X))

4

E(?) = ) 2*f(0)

=1xX014+22x024+32x03+42x04
=0.1+08+427+64 =10

Var(X) = E(X?) — (E(X))2 =10-3% =1

dP(X=1)=0.1
) PR<X<4)=P(X=3)+P(X=4)
=03+04=07
) PX<3)=PX=1)+PX=2)+P(X=3)
=0.1+02+0.2=06



381. . SNYy2dzZ t A 51 EPtPYP

. A NIe2 RSySeRS A1A TFINJEP &az2ydze 2NIl &l ePl Y-
hSal LX I yYlF aPYRR NI daPi/F §PiarNszOdz o6 61 NPEP @S ok ol
GFrYyPYtFYlFIoAftAN 8F RIF ({FftAGS 1 2Y0ONRftdz AcAy | Pyl
eP 1 | &iAsbnhichJblan deneyletbir defa denenirseéBernoulli O € P& P ¥ P | NJ B NJIPH FPENBDY R
.SNy2dzZ fA &ANNBOAXI KSNJ RSYySeRS OANDBANARYA Sy3aStf
al RSYyA LI N} +FGPOP RSySeAyRS KSNJ RSySeRS eétrlPo,
ISNS1ft SOANI @S KSNI IREREEIE SING 008 NBIANAty RISy (1B [€PTa TP
2).

SNy 2dz2 t A RSySetf SNAYRSD I DRINGES BIR ceR WABHHIPNI 1P | ARty Tdz6aKi P N
FoF NP 2t aPt PEPYPSE |jQRI -pEd.I NPaPlitP|l 2fl aPft PEPYy

Sonuclar e 1 olarak etiketlenir
wlkaidasStsS RSEAO1ISYZ a2 yi®wzyLIMNI2Y Srii NR& A 3AFEE SP P

Modellemek
- @l TP GdzNI a2ydzOdz=
- 0ANJ QI Yyl YyPYy | Pl ©@Seél (FLFEP 2tdzld 2f YI RPE
- 0ANI I ESYAY 1dzadzNI dz 2f dzLJ 2f YI RPEPXZ
- a4l RSOS AT1A 2RAIEESMI KSYNEKD df I2Af [oyA NI & NNB ced
- Ydza dzNX dz @S 1 dzadzNE dzl LI NXel £ | NPy 0 dzf dzy RdzE€ dz
- MENBYOAYAY O0ANI RSNBRGS ook NPEtP @S&l ol ol N

MENBYOAYAY RSNEAYRSY 3ISeYS 2i-1JaPRZIPECNLARKIBEIP

RSEADIBYAtII0Af SOSBASIKINF REEBNMSNIORaBNPAPIf P]
2f I aPft Pl F2ylaiezydz

P(X=1)=p,
P(X=0)=p=
P(X=x)=f(1-p)** T EFfnswm SNY 2 defatSh oRle SRR ESFPETP YRS YV A |

. SNy 2dzZ tA S5FERNBYPYPY APNOSYSENEI yarP
SNy 2dzAE £ A NI adalf RSEAGI=EBYDYPAY | NARGYSGA] 2N

SNy 2dzZ tA NI Aalt L RSEOW SN B3P O NEF YA PY



. AN Dimh2PyaPt PEP 1Bf ¥t YI 1 2 N1 SROBAEBNEHP
2t APt PEPYPY 2f Y| I'YND Biifl REPR PR Py |

Qh o« ﬂ’QLh

(s}
—

(p))
<
(s}
<
pul;
(@p])
m
(s}

NI @S I NBFYyAay

E(X?) = ) x*P(x)

x=0

V(X) = E(X*) —p*

E(X)=(0xP(X =0+ (1xP(X =1))
= (0x(1=-p))+(1Ax p)
= p

E(X*)=(0°xP(X =0))+ (1I’x P(X =1))
= p

Var(X) = E(X ")~ (E(X))’
=p-p'=pl-p)

MANI 2€ &
2Nl yPY I



Ornek:
I NRPOP]l Noe . SNY 2 RSt 6 | B$ YA SPON of RSN RISeNS | 6 | NP
2f Yl 2t aPgPDpPYOW75:-0428zy dzl ®

ORNEK:

1 6 EPRIFTA ATEREPAP]. BNRP OYP WEAHT A AKX YA IR I2RRINI

P (X=x) =)™

g=21-p olur.

T¥FIFRS @GSNAtSY E KIy3aax RSESNISNR |t PN¥» o6n @S

Ornek:

Hnn 1 AOMEIAQROAME N {AO0A AA3IAFNI AceYA&2NI @S yn
.dz 1AGf SRSY NI} &a3aStS o0ANI {A0A aSeif RAEAYRS &
LI ndc 2fdzlJx - NI a3daStS RSeEAO] SYAM HafAZTRYND A c®YASNE
NI 33StS RSEAO]ISYARAND

SHF NI A eYSYSYyA¥ +HeY-9856/84=13R NaadidnByers
1A0A8S {FNDBPEP] H {AO0A aAIINF AeYS]TGSRAND

Ornek:

AN | FRIBERORAR A YRSY IS o278 2 2RAzAAR IPE RYPY YI 1 GF R
RIF€Pf PYPYPY F2ylariézydzydz 8+1 PYyPI K hNIFfFYFaF
MENBYOA RSNEGSY 3IS®eSNAS - NIaalt RSEAOG]SYA
RSEAO|ISYAYAY 2fl aPtP] RIEPEPYP o6l &ftS &Il Ptlo
P(x=1)=0ve P (x=0)=0.3

htl aPf Pl REEPEPY F2y{ahsz2ydy
P(X=x)Zplgp)™ = 0.7(1¢0.7)"* = 0.7%0.3" olarak bulunur.

EQAY | f+F-OLEP M @S n RSESNISNAYS 31 NB 2t aPtTF
P(x=1)=gl¢p)'* = 0.7(1¢0.70 =0.#%0.3°=0.7

P(x=0)="g1¢p)*® = 0.7(1¢0.7 =0.7*0.3'=0.3

I NARGYSGA] x2BR)=HEXT aPY «X
+ | NB | EEPX’]=p (Icp) = 0.7*0.3 =0.21 olarak bulunur.



Ornek:

6 topta birinil PNY PT P O0ANJ (2L Al YS] 2t NX1 GFyPYT !
2f I OIMRMIZPINGDA Pf PEP O Yl OA (2L oAl AYAO pkc @Seél
el f POYFAP AceAy ol 0l-REaPl t Pl 2t aPt PEP KSNIT I

htl APt Pl RFEEPEPY T2y 4aiezydzy
P(X=x)Zplcp)** = 017°(1¢0.17)** = 0.7*0.83" olarak bulunur.

EQAY OvelIRGIESWE SNAYS IINB 2t aPtP|l RIEPEPYP | ¢

P(x=0)="g1¢p)® = 017°(1¢0.17)' = 017°*0.83'= 083

P(x=1)="gl¢p)** = 017" (1¢0.17)° = 0.7*0.83°= 017

I NRGYSGA] x2BR=HpEYI &aPY X
+ | NB | & POE)®] = p (I p) = 017*0.83 =014 olarak bulunur.



382. . AY2Y 5FEPtPYP

T1A &2ydzef dz NI 841 €

SySYyS léeyP 12d6dzZ £ N I
GSNAf Sy RIE€PEPY StR f

R
S SRAfANXY . SNYy2dzZ t A RI €Pf
LAY 2Y RISSRIIBWI RIFEPEPYE I NPYPSlyYy &d & NP Mlrallda PY Vv
gelmesia 2y G F 2RF 1A LI Nkel yPy {2t SNI&NBy Qiaydrdyy ¢ aiE Nz
oF o6l NPt P OSeBADA 0k NPaAP2Y @befydzaPt I 8 | NPy 2f aP

LAY 2Y RPEgPAPEPendl NB 3 SINS |
 DenemebelirlisaPRIF o0y 0 (ST NFNIIyYyPND
T 1 SNJ RSySeAay oFolNPtP &S ool NPaPl 2t YlF]1 N
f 5S5ySeftSNIOANDANRAYRSY o6 EPYaPI RPN®

.o NP, L2 ©WISa BT B & REAMdirt Pl 2f | aPt PEP

Ty RSySeRS StRS SRAfSY o6l 6FNPEtP az2ydzoef | NI E

=

| 6 EPRf RISWNAEISSNRS GFyPYEFYlFY - X 0AY2Y NI} &a3s
9. AN LINY mn 1ST FGPtapPye -3 ¢dzNF 3ISEYS &l er
TToeAyRS y &aAeélK @S n o6Sel 1l (2L o6dzt dzyly o6ANJ
X 4S8 1AfSYy arelrkK G2LX | NPy a&ale&PaPo

T TeeAY RS o | dziudgppéfcabul@gnhdn bir kufudisi tekikeE yerine koyarak 4 parca
aSeAifaiyd - I {SceAifSy {dzadzNI dz LI Nlel £ I NPy al &

Deneyn RSFI  GS{NINIIFYPNERI {2xLik lgésterier Birk risgeeP R dzN
RSEAG| SYRANGA Y. 2dy REERBGHTBIEE POHISYAYA 0AY2Y RS
1Fo6dzf SRSO0AfYSYAT Ay GSININIFYylFLYy RSySetfsS

RSYSe@RSYy RSYySe&S RSEAOYSYSaAAZ aSceAYESNRY Al RS

. AY2Y RIEEPEPYPYRIETA LI GSYPY2053PAPRANSE NA A NI
FGPOP RSYS@AYyRS LI @S |j 2ftFaPtPltFINP &dyP 2f
2f YF RPEP RdzNHzYf I NRIF A4S RIEPfEPYPY o6S{TfA | aa

myOStAltSzT y GlyS RSYySYS 2f RizOdz] AeNPp Jyadiys
oFoFNP &F RI o606l NPaPitPl AaBSo yiliyrS So RS yNSPES
2t OF1UGPN) @S RSYSYStSNI 6ANDANRYRSY o6l €EPYaPI
2t aPft PEPT GS1Af LARYR3d | NNV A NIJAPS Pl d I NIPRIPYYA

P(x,RE0O T LJI® Ljp1IXIX X KHpHM1-p)™™



| SNJ 0ANJ RSYSYSYAY o0l NPfP 2f ¥)dr.gfateiaBshiPEP LI
RSYSYSRS E (I yB ollofSNPGgPYI NWa PFE Ryt P &A NA !
IS NSt S0S0Af ANI &@dz] F NPRII &l RSOS o6AN (FySaAr R

S5ATAtAG aPNIaP |IlySYftA RSeAftaS y Nlraalf RSySYy
A

O (n rassal denemenin x taneli kombinasyonu) olarak bulunur.

O =

y GFyS NIaalt RSySYSWhom2El &Py PAAFRY 1 ah &R NBAF

« A

PX n,p) = P (1-p)™

P(X; n,p) = p* (1-p)™

0S1tAYRS &1l Pt PN FS oz F2NY NN e NREPYPRXY KSa
n: deneyin tekrarlanma | ¢ Pa P

.Y TaaSySy &az2ydze a4l &@ParP

LIY TaidSySy ol ol NPtP a2y dzOdzy 2t aPt PEP

fY .ol NPAPItP] 2fl &Pt PEP

. AY2Y 5FEPEPYPYPY I NAGYSGA] hNIFEFYFAaPE =+ NB
The probability mass function of a B(n,p) random variable is

H

P (X = r)=[x]Px(1—P)”_x

for x=o0.1....n ,with

E(X)=E(X)+ +E(X, )= p+-+p=np
Var(X)=Var(X,)+ - +Var(X,)

=p(l-p)+--+p(d-p)=np(l- p)

T INRGYSGAT] x2BR)=hp YI &aPY ¥
T 1 NB} ¥ B RXW)?]=npg=np(1¢p)
1 Momentleri:

H1=0

Mo =,

He = n.p.(2p)[(1-p) ¢ p]

Ha = N.p.(EP)[(1-6 p(I-p)+3n.p(p)]



T ' aAYSGNR 041 NLWPTEPLO ©S . FaPltPl YlIdalert

CK=—— ve BK=3+——

Ornek:

8 ﬁ . 8!
P(X :3):(3]x0.5’x(1—0.5)’ = ; x0.5°=0.219

151
P(X £1)=P(X =0)+P(X =1)
8 0 3 8 1 7
=1 o x 0.5"x(1-0.5)" + | x 0.5 x(1-0.5)
! 8!
— x 0.5% + x0.5* =0.004+0.031=0.035
018! 117!
r 3 0.273
Probability
0.219 0.219
0.109 0.109
0.031 0.031
D.DDAIL D.DDAIL -
o 1 2 3 4 3 5] i a8 'x
X | 0 1 2 3 4 3 6 g8
P (X < 'i) 0.004 0.035 0.144 0.363 0.636 0.853 0.965 0.996 0.1000




Ornek:

16ucak. St ANI A O0ANJ dzeel EPY Y202NI I NPYPY
| NRPYRIY> o6FoFNPetl FTPNIFGPEFyYy dzeel |
|.

RFEEPE PYPY Il al KALI AN
CPNJrGPfY}éP 6S1tSySy dzeel |
E(X )=np=16x0.75 =12

Varyans:

Var (X )=np(l—- p)=16x0.75x0.25 =3

Tamz2 f I N 1 ™MH dzeel EPY o0l 01 NPe
16!
1214

| 16
P(g?:lz)z[lszOJsuxoas*z

9y 1 wmn dzel EPY o, 8 NP&t |

P(X 214)=P(X =14)+ P(X =15)+ P(X =16)

16
15

16
P(X 214):{

x0.75% %x0.25% +
14

P(X 214)=0.134+0.054+0.010=0.198

}XOJSHXOQSI+{

f I dzoedzd Y I

dzoedzd Y I

16
16

65t ANI A
alePaPz

2t

x0.75% x0.25* =0.225

aPt PE

2t aPt PEP

JxOJS”xOlSD

0.225
A 0.208
Probability 0.180
0.134
0.110
0052 0.054
0.020
0.000 0.000 0.001
0.000 0.000 0.000 0.008 | 0.010
1 | | .
Ll
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
» | 1 2 3 4 5 8 g 9 10 11 12 13 14 15 16
. 0.000 0.000 0.000 0.007 0.079 0.369 0.802 0.9%0
P (X = x) 0.000 0.000 0.001 0.027 0.189 0.594 0936 0.100




Ornek

. ANJ LI NI wmsdeffe$HIP IABRIYSPYE Pt PEPYP KS&al LI | &1
AYy2Y RIEPtPYPY dz23dzy 2f Rdz€Edz N} ad3asStsS 2t e&fl
f RdzEdz 2t F @t F NI+ Af3IAfSYAft RAEAYRSYY

N -

ol 6l NPfPY &@FTP 3ISEYSAA OLIN ndpo
ool NPAPTY &F1TP 3StYSYS&aA o6Irnodpo
2f NI 1 GFyPYE Y né 2IIWRMIE TN RASNEY BAIMBYTA £ Sy 2§

POX;n, p) =——, P (-p)"”

A
P(4;10,0.5)=A—A0.54(1-0.5)6 = 0.205

Ornek
CANI T ENPY Hn ST iPt BISE ™SR @&lliza a2y RIEPYPY KB | 1
oF ol NPf PY ¢ 3SftYS&AA OLI MKcCOU

OF NPAPTY ¢ 3SEYSYSaA 6ljrpkeco 2tFNFY1 GFyPYS
=20;- TMH 2f Rdz€Edzy Ry AadGaSyAtSy 2fl apPtPly

> O

POX;n, p) =——, " (1-p)™

A
F>(12;20,1/6)=A—A(1/6)12 (5/6)8 = 00000135

Ornek:

Bir kutuda bulunan 10 tabletten 5 tanesi cep telefonudur. Bu kutudan yerine koyarak 3
GFroftSi @eSIAfRAEAYRS H Ul YSAEEPNY POSRINGSEt Y2y d
RSESNI SNAYA KSalLXlFePyPli o  2NHzYfl @ PYyPi o

Burada, n=3, p=1/2, P(X=2) dir.

3

ra=2-0)G) @) -rm-m) o



Ornek . 4 cocuklu bir ailede kiz gocuklarin sayis1 X rasgele degiskeni olsun.

olmak {izere,

dir. Olasilik tablosu,

X~h(n:4,p=%}

LRI A - e

X 0 1 2 3 4
1 | 4 6 - 1
o= % % | % | e |
161 x 16 16 16 16 16
ve
E(X)=np=2 Var(X)=npg=1
dir.  4’er gocuklu 160 ailenin kiz cocuk sayi1s1 bakimindan dagihisi ne olur?
kiz gocuklarin sayisi aile say1s1 (teorik sikhk ., frekans)
0 10=160xP(X=0)
1 40=160xP(X=1)
> 60=160xP(X=2)
3 40=160xP(X=3)
s 10=160xP(X=4)
160
ORNEK:
AN YIRSYA LINF n 1SNB FAGPEYF1U0FRPN® nx wmI

KSal LJX @ Py Pl o

. dz 0ANJ

n Garys
m Gl yS
H GFyS
o GFyS
n GFysS

.AYy2Y RIE€Pft PYPRPNI @S
P(x; 4,058 p*(@p) ™2t | NI {

-1 P P@3,0.5 24 F @Mt PePY050.5= 0.0625

2t APt Pl F2ylahre

gl 1l Pt PN

-1 PP(8 0.5y $ 2ot (Bt PP Y0.50.5= 0.25
-1 PP(@ 805752 pf (5Pt PEPY0.50.5= 0375
-1 PP@ 805y S 2-fpt (BEPt PP Y0.50.5 = 0.25

-1 PP(@ §a.5y$52-ph (Bt PP Y05 0.5°= 0.0625



MNY SEAYAT RSILI IRABA aWYB (G M| -p) As¢ asimetdiklbddt PY P I
RFE€Pf PYP &l 1l | 2YdzadzRdzNIp
,dzZl F NPRETA I NYyS{TGS FNRGYSOAY 2NIFEFYlI@PT ¢
1F-dalrePtl NPYP KSal LX Il @PyPl o
I NARGYSGOA] 2B+ rip=¥HaPY «
+ | NB | & POf)’] = 4%0.5%0.5 =1
Momentleri:

H1=0

H2=, =1

M3 = n.p.(2p)[(2-p) ¢ p] = 4*0.5*0.5[ 0.5;0.5] =0

Ha = n.p(2p) [(1-6 p(Zp) + 3n.p(3p)] =

4*0.5*0.5 [1- 6*0.5*0.5 + 3*4*0.5*0.5] = 2.5

' 3AYSGNR 04FNLIPTEPLO OS . FaPltPl YFGal &Pt NF
8 8
CK= = Jmes 0
BK =3 + =3+—2C=3+2 (8

41 NLWIPLEPl (+FGalrePaP odz 2t aPftP|l RIEPEPYPYPY
I NB o6l aP] 2fRdzZdzydz ASFNBG SGYSTGSRAND

Ornek:

c RSFI OGPtly O0ANI YFRSYA LI NIYPY GFY 2t NI

BnomRI EPf PYPZ LI @S lj 0ANDANRYS SO6A0D

n=6,x=2,p=0.50, g= 0.50

P(x=2) % C, (0.50%* (0.50)° % = ( 6! / (2!( 6c 2)1))* (0.50%* (0.50)* =0.23

. AY2Y 51 EPEPY (GlFof2adzydz {dzf €t Iyl N1 KS&I LX | NA

P(x;:n,p)= P(2;6, 0.50) = (0.3438.1094) = 0.2344

AYP ¢ FidPoidl Sy 1T n RSTI {(dzNI 3IStySair 2fl a

to E _xpno to oT ¢ = ndpn 0
t & E &0.6662=0.3438

Veya

P(x=0)+P(x=1)+P(x=2) = 0.3438



Ornek

pnnn &l &FlL Pl OANI Fyailf 2LISRAY Aafisiklopediden & & F |
NI 83StS aSceAitSy p &aléFlIRIy Sy FLiftF n GFrySaa
| 3AYSUNR] O0AYy2Y RIEPEPYPOD . FalP KFEdGFraP 2N¥y

P(E X @R(x=3) ™
P(x=5) = (5! / (5!*0!))*(0.30)(0.70) = 0.00243
t 6 E K 0r0@R43r= 0.80757

Ornek:
Bir kutuda bulunari2 ampuden 0o QNY Ny | dza dzNX dz 2f RdzEdz 6 At AYYS]
S AFRSEA 2fFNI 1 o YLz @S1AfRAEAYRST
 T1AaAAVMY 2(fd¢d dzzIf | AaPEf PEP YSRANI K
1 .dz RSy Se azydzyRE 081€S8ySy 2NIFf Il YF 1 dza dzNg

T1A GFYySAaAYAY {dzadzNI dz 2T YF 2t aPt PEPT
p=3/12=0.25
q=0.75

P(x=2) = (3! /(2!*11))*(0.25¥ (0.75) = 0.1406

Tablodang6zime gidilirsp

P(2;3,0p0 Tnddynn o6dz {NYNEIFGATF 2fRdzEdz AceAy t OET
P(1:3, 0.25) =0.8438

(0.9844¢ 0.8438) = 0.1406

2NIFEF Yl 1dzadzNX dz a1 @PaP Y 96EOI yfrpLIT oF 6ndH
a0FyRFENI &l LYF Y ° T ndtp



Ornek:

CANI YELAYSYAY NOQBGGASA | dEs NINE [di NFEYR diE dz

NNB BRNRY AyOSt SyYAosdAND

¢
Oapisry o oY ™Y R o miplyis dip
mh QAD iwa CHQLQ
a) Hicbir Grinin kusursuz olma ihtimali

D T (Tprnarun&)u

¢ @A
T TAQ A P

Ow T pZpzZ MU T OU

b) . ANJ NNNY Ny { dzid dzNI dz ceP{ Y

0w p ? mu mrwu

¢ ,LA,CP
P PAQ pA

0w p PTBIL TBIWL T& C

9y F1T A1A NNNYNy 1 dzadzNI dz eP] YI

0w ¢ p D@ M OV p p TOULUTE ¢ TBIT UL

AKGAYLF £ A

GAEAY

2t aPt PEP



Ornek
Uretilenqubitlerden Loim&2 | & Pt PE P 272 ygubitdAAf NUB® | «ANG RA2(ESIgY t mim] T
KSal LX I yI OF 1 GPND
a)t NPof SY KIFIy3aA e2€dzyfdzl FT2ylaAiéz2ydzydz Aol NB
Binom dagiliminin olasilik fonksiyonu,

fx)=PX=x)= (:)pxq"‘x, x=01,..,n

b))y LI @S ] RSESNISNAYA O0SEtANI SeAyYyAT o
n=10,p = 0.80
c) 6qubitn12f YI 2f | aPf PEP Yy SRANK

_ _ (10 6 10-6 _ 10! 6 4 _
P(X = 6) (6)(0.80) (0.20) s (080)°(0.20)* = 0.088

d) Enaz Qubitn12f YI 2f | aPf PEP Yy SRANK
P(X=9)=PX =9)+P(X =10)



383. t2Aaazy 5F€E€PtPYP

t2Aaazy 2fFaPt P NRGSYRSIIRY R2Wi & A Polsspritfuasor NJ A T RSa
okununRI € PSYPR'PNI 2 | & f | NJ RI StaistiReWE? 2 falPNIP|] R IdzNa AYEPA
F@NP| 2t aPt Pl RIFIEPEPYP 2fdzld 6St A OANI al oAl
2f I aPft PEPYP AFIFIRS SRSNW®W .dz T +FYlFYy INIfPEPYRI
herhangi bir olayla onu hemen takip edenolaNt a PY RF 1A T F YLy FIF NJ] Py Py
FIENJEFNPYRIY ol EPYaPl 2fdzoddzdz 1 6dz SRAf AN
t 2A 4342 yYPoRJoESHEIPIYP 0 A NI A {PbiSsonsingitil Na- I f R@F 1R N NI { G ¢
68I'YA nX MI HX o dPd 2| SINE I WS &R IOYAINI BRINRYWO 14 |Y

KFOAYRS aloAdG o0ANI 2t aPtPltlr 2ftdzoYlFaP o06S{1fA
dz2 3dzf I YYIF APyl | NYyS{1fSNJ 6dzyf I NRPNY
1 Prusyssivari birk { £t SNAY RS KSNJ 6AN e8Pt a4 @S {11 04PN
klasik 6rnek 1868'deadislaus Jogiovich Bortkiewici I NI F Py Ry 6 A NJ
8 ePYyftFyYPO | NYyS] 2fFNr{1 @PtftlNDOFI | &1 SNR
T AN al+td FNIXftPEPEFRAYSSHASASYADN) EYHPHNFPOHNRAA
7 . FNPY alld AwAyRS 0 Abob arpt MadAly RSHIRNddzyH Y&
7 . SEtfA O0ANI NI AA] AEAGRISE ASRESY 2 GRIYi2DO AT & ¢
9 .StfA OANI TFYFY FN}fPEPYRLE OANJ ON&N] 0
lamb- f I NPy Py &l @ PaPx
A AN KFEGF FElFyPYyl KSNJI alld AySy dzel {1 alé&mPa
ABSEtANIA OANI GNIFA] y210FaPyRI YS@RIyl 3Sf¢
A .ANI NNBGAY YIfPYRIFI1TA (dzadzNJ 4 @ PaP:
A lcnfkandakh |y 2NXYEFE KNONB &l e PAP
A 10m?1dzylF oGk 1A (dzadzNJ &l @ PAPS
+SNAEfYAO OANITFYFY IINY¥ftPEPYRI O0ANI FElFyYyRF &t
2fadzy® ! 6 EPRIF1TA 1 26dz £ NP ale€ftlrery - S t2Aa
A 5SySes @GSNARAtYAO O0ANI T FYlLysS Ftly &F RIF KI
arRWPYPY al @PtYlaprPefl 2f dzo dzNID
A T1{A @8NPl OANRY TFYFYRI FEFyRI &I RIF KI
OANDANARYRSY o0FEPYAPI RPN
A ANIOGANRY TFYlFY INYtPEPT Ity &I RIF KIFOAY

A 421 1 NeN]l O6ANYyTENI BRI KI OPERS ALK &I RI R
KSYSYy KSYSyYy AYl1lyaPlI RPN®» ,IyAX 06dz RdzNHzYRI
&l 1t 6PN

A AN 6ANRY TIYLFY FNXfPEPT FEly &F RE KIOA
R P NJp


https://tr.wikipedia.org/w/index.php?title=Poisson_s%C3%BCreci&action=edit&redlink=1
https://tr.wikipedia.org/w/index.php?title=Poisson_s%C3%BCreci&action=edit&redlink=1
https://tr.wikipedia.org/wiki/Prusya
https://tr.wikipedia.org/w/index.php?title=Ladislaus_Bortkiewicz&action=edit&redlink=1

t 2A342YWHRN EPIYWYINE RE N IORNPREFIESPE I 0AT Sy 2f 1 8RF
aF oAl dzZl dzytdz il 2ty 63SyStftA1tS 1T NYE®P) G NI
J1TtSySy 2ftlFLeflNPYy alePaP t2Aaaz2zy RIEPEPY Ao
2f L@t N ale@PaPyPy o6S1ftSySy RSESNAR O02NIl &l o
2NIFEFYlFE RSESNI NIt Pl dz deyif dickdiy® | 2ING WIiyPt P RJF
2NIFEFYF p 2flF@& YSe@eRIylF 3AStA@2NEFIE aloAd vy
2NI el Pl N®

CANDANRYA GF 1AL SRSy t2Aaazy GALRKR 2fl &t NJ
RIFIE€Pf PY BRI dAt RSEAOG|ISY 2f Yl | naddtiSonddyan birf | 0 A f
01 Y alxdayostefilirsgx=0,1,2,3n)olayPg NI | 8+ Pl Yl 2fl aPfPEP
5 " (\kﬁ !Q =
D W ] —_
= A
burada
1T eR2ELE 2@ d@®YIZVLISZSRY,
1T nz 2t aPt POBNER2YPaLES2¢tAyS2f1 &Py 2NIlel o
T X, xicin faktoriyel
T <F NAGYSOGA] OSSN Sy YIRRBNME +F NF £ P1LGF 2NIF &l o
bir pozitifgercd RPBIRYAY F2ylaAiez2ydz 221H5P2WP| R YT
fonksiyonuolur.

t2A4a2y 5FEPEPYPYPY ! NAMovié&ieh:1 hNIIFfFYFaPs =+t
T INROGYSGA T IZRIE) ERPFAPY
T +F NE | y=EX W)°] = n.p. (I p) =1

1 Momentleri:

M =0
H2=, =17
M3 =1
_ 2
=7+ 3
T 1aAYSGNR 041 NLWPTEPLO ©S . FaPltP|l YlLdalert
A A _q,4_
CK = — ve BK==3+
Y Mnn OS2 o/deld DM A €T F YRPEPYRIE . Ay2Y RIEPEP

.AYy2Y @8SNRAYS t2A4da2y RIFEEPEPYP {(dzf £ yPEFOATL AN
.AY2Y RFEEPEPYP {dzf £ I yPt PN

<I>TyoLl
t 2A8a2Yy RIS THPHY PeRiC KEediZ YSeRIFy Il 3StYS 2t &P
2f Rdz€Edz LINPOf SYf SNRS 2f Rdzl et R2 & NI T yRIINNG 52y


https://tr.wikipedia.org/wiki/Rassal_de%C4%9Fi%C5%9Fken
https://tr.wikipedia.org/wiki/Logaritma
https://tr.wikipedia.org/wiki/E_say%C4%B1s%C4%B1
https://tr.wikipedia.org/wiki/Ger%C3%A7el_say%C4%B1
https://tr.wikipedia.org/wiki/Olas%C4%B1l%C4%B1k_k%C3%BCtle_fonksiyonu
https://tr.wikipedia.org/wiki/Olas%C4%B1l%C4%B1k_k%C3%BCtle_fonksiyonu

Ornek:
nnnn | ENBYOAaA 2fly «YADBSNBEAGSRS oA&PEPE Ace
0.5Q (. N NJ

1. Aritmatrik ortalama;; =0.5

2. n=10000

3. p=—=—2—=0.0005

4. whk 881t RSYSYSYyAy &$1i0f SyPSy 28 &y dzO i 1 [SINBF AR A

kez tekrarlanabilir.

. dz 3FNIEFNIFEGPYRI o6dz 2t 8Pyedelih 882y F2y14aAe

P(X) =— Z E I nI MZI HXI XXoy

8 ~
P}) =——— E I' NI MI HI XXOoy

.dz t2A3aa2y RIEPIPYPYPYZ:
T ' NRGYSGA I IkZRI) ERPFAPY
W=0.5

T +F NE | y=EFX% )’ ] = n.p. (I p) =1
, =05

1 Momentleri:

U =0
U =, =1 =05
M3 =1 =0.5

W=7+3°=1+30.5°=1.75

f 'AAYSOGNR 641 NLIPLEPLO ©S . FaPitP|l YlLaal &Pt
A - -

CK=— —= -—=1414
A _ _ —

BK—A—3+ —3+‘—8—5

AN @PERF 3ASNESEPSPEPYISEDS|2KEaPt PLEFNP KSal
8 8

P(X:O) =—A



T .AN ePf o02edzyOF KAc KFGIF 2fYFYlF 2t &Pt PEF
8

8
P(x=0) =———— =0.6065

KFalF 2€tYLYF 21

P
(0p))
[

f .ANJ @Pf o02edzyOF o6ANJ |
38
P(x=1) = =0.3033

f .AN ePfAlaz2e d®BQF KFGF 2f Yl Yl 2t aPftPEPY
P(x=2) ==—— = 0.0758

f .ANI @Pf o02edzyOF Noe FRSGO KFaGlF 2ftYFYlF 2t afF

P(x=3) ==—— =0.0126

Ornek:

AN oFyll 0dzSaAiAyS KSNJ @FNPY alld AwiAyRS 21
ISt YSESNAYAY t2A3a2y aNNBOAYS dz2RdzZdz O NEI &F
3StyvySaar 2t aPt PEPYP KSal LIl @PyPl o

on RIF1TAllRI M0 da¥ksdndrtSlaidam @Sd A 2INAY NSO GSNRA 06517 f
< ' NI PY
P(en az 1) =4 P(x=0)

0w T —— =00674
P(enaz 1) =40.00674 = 0.99326

Matlab:

clearall

closeall

lambda = 5;

X =0:5;

P = poisspdf(x,lambda)

P= 0.0067 0.0337 0.084D.1404 0.1755 0.1755 0.1462 0.1044 0.0653
0.0363 0.0181 0.0082 0.0034 0.0013 0.0005 0.0002

| Ace YNOGSNR XSO0YSYS 2t aPt PEP

. ANI YNOGSNR 38t YS 21t aPt PEPE E ' ™
Mp YNOGSNAR 3Sty$S 2t aPt PEPSE E ' wmp



Ornek:

~

BirSt STONA] &I ydiN}tPYyRIF F&RIF 2NIFEFYlF n NPT
AeAyRS KAce NPT 3JIINNfYSYSaA 2t aPt PEP ySRAN
P(X)=— % E I' n2 MZ HIXXY

<ln

P(x=0)= 0.01832

Matlab:

clear all

close all

lambda = 4;

x=0

P = poisspdf  (x,Jambda)

P= 10.0183

Ornek:
BANJ NNBGAY KI arddmaRp QA Nbeh 6zNNFzy P Y| { GF RPN w
AeAYRS v (FYySaAYAYy 1dzadzNIdz 2f Yl 2fF APt PEP y S

.AY2Y RIFEEPEPYP AEtS KSal LXIFNaAFY
P(x; n,p) =——— p* (1-p)™ =8 p*(1-p)"

p=0.05,

n=22,
g=1-p=0.95,
X=2,

P(k=2)= 0.2070

t2A4a2y RIFIEPEPYP AES KSal LI NBRI]T
aF yLE 0S1tSySy a2ydzOdzy 2NIFEFYlF ISNeS{tSoYS
YLI < T HH F noaplmowm

PR = R E I' nX M3I HIXXY

P(x=2)=(01
. dzNF REFEZ S T wdrmMyHy R2€Ff f23FNRGYFYPY GFoly



Ornek:
Y2NRBY |l @GANNaNySNIEHEFYIFE ¥y © Kobodrayviriy $ebtill oAt NJ
Pl | Y fasgtldskcilem NI | A O R tadesefiny R 2€ | APt PEP Yy SRANJ

. AYy2Y RlhesedaBakP Af S

P(x; n,p) =—— p* (1P =8 p*(1-p)™

p=0.02
n=1Q

g=1-p=0.98

X=2,

P02 = 8 p'(1p)™ —— 0.02(0.99'% =0.015

Matlab:

clear all

close all

defects = 0:10;

P = binopdf(defects,10,.02)

P =0.8171 0.16670.0153 0.0008 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000

t 22342y RIFIEPEPYP AfS KSal LXFNRF|T
qF yLE 0S1tSySy a2ydzOdzy 2NIFEFYlF ISNeS{tSoYS
< T 16/DJ2=0.2

PR = A A > E I NS MZ HIXXY

8
F>(><=2)=—A8 0016

. dzNF RFEX S I' HdTMyHyYy R2E€EFE f23FNRGYFYPY GFEoly

Matlab:

clear all

close all

lambda = 0.2;

x =0:10

P = poisspdf(x,lambda)

P = 0.8187 0.1637 0.0164 0.001a.0001 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000
Ornek:



AN FEONRLFYPY NNBGGAEA LIAEESNRAY 2mMQA | dzd dzNJ
ePlYl 2flFapPtPEP YySRANI K
YIrunns LIndamI yLI < Twnnfpndaml H

P(X)=— Z E I' n2 MZ HIXXY

P(x=3)=0.18045

Ornek:

CANJ AAT2NIF OANI SGA mnnn TAGABA GNIFAL 1FHI1If
am 2f Rdz€dzy b 31 NBS aA32NIF 6ANYSGAYAY p 1AdA
plndenm < ITmannfpandaml mn

P(x=5)=M0375

POe9) =— — =0.0375

Ornek:

AN APYPTFOF1A | ENBYOAT SNRAY 2HQaAYAY o02&f ! NJ
| ENBYOARSYT cQaPYPYyzZ Sy 1 HQAAYAY o02&f | NF
P(X) = = E I nS MZ HIXXY

< XTH omnn | ENBYOARSY H &aaro
P(x=6)=0.1203

P(x=0)=0.13534

P(x=1)=0.27068

POk H O - PRK=0) P&=1) = 1c 0.13584- 0.27068 = 0.59398

Ornek:

. ANJI 0SKANRSTA on @FoPy NISNAYRS1A yNT3@zadzy ::p

80 NI SNAYRISAESAREGYt 8BOS]T mnn 1A0A | NFAPYRIT
ayp NYADBSNEBAGS YSIdzydz o6dzf dzy YIF &PX
b) | Ace NYAGSNBAGS YSiT dzydz o6dzf dzy Yl Yl aP 2t aPtF
< nfp=100*0.06=5,

a) P(X=§ =— — =0.175

b) P(%0) =— — =0.0067



Ornek:

BANJ YI{TAYSYAY (dzadzNI dz NNNYy NNBGAY 2NIyP 22 5
FfPYylFry wmnn LI Niel Yy PPOR W OFA 18y SAANNYE 2 N OD bzt RA €
RdAzZNRdzNXzf | OF { G PN « NBUGAYAY RdzNRdzNHzf YI 2f | aPf F

P(x>2) =0.0803

Ornek:

AN FIEONR{IFIRFE @21 YFERANI 2fFy FNPIFRFIY R2fl &1
. SEANIA OANI KFETFOGF AcwAy o0dz I NPT I RIFY

a)l Ace 0ANI YFTAYSYAY FENPIFEFYYFEYLF 2fFaPt PEP Y
P(X =0)

b) Enazikimakinenih NPT I £  yYI 2f | aPf PEP Yy SRANK

PX=2)=1-PX<2)=1-(P(X=0)+P(X=1))

c)o YF{AYSYAY IINPTIElIYYlF 2fFaPftPEP YSRANK
P(Xx=3)

Y OANI KFFAOFREF FNPIFEFYFY YF{AYyS aleParP
e~ A1x
fG)=PX=x)=—7]—, x=012,..4=4
a) P(X = 0) === = 0.0183

b)P(X=2)=1-PX<2)=1—-(PX=0)+P(X = 1)):1_(
=1 — (0.0183 + 0.0733) = 1 — 0.0916 = 0.9084

e—140 a—tal
0! 1!

9—443

3!

) P(X=3) = = 0.195



Ornek: Bir magazaya Cumartesi giinleri 5 dakikada ortalama olarak 4
miisteri gelmektedir. Bir Cumartesi giinii bu magazaya,

a) 5 dakika icinde 1 miisteri gelmesi olasiligin,
b)Yarim saate 2'den fazla miisteri gelmesi olasiligini,

e 4l B
o

a) =4 P(x=1)=? P(X=1)= 4ot

b) 5 dk’da 4 misteri gelirse, 30 dk'da 24 misteri gelir.
=24 P(x>2)=?
P(x>2)=1-[P(x=0)+P(x=1)+P(x=2)]

Ce424% 4! N e 2424?

1— =1-313e
o 1! 2!
Ornek
¢CSKEATSEtA O0AN T NEBNPRPSENPOEYEREAA 1 &PGf I NP
0S6 (F1T I 2tRdzEdzydz 31 aG4SNY¥S{TGSRAND YITItFNPY

1, 2, 3 veya 4 kazadan herhangi bir aglé Y I 2 thésapR{PRE Py P

Cozim: Poisson formiluni kullanarak, kalraama2 f & Pt PEPY P KS&al LJX I &1 6

P(0) =——=——=—"—=0.00674

CANI LT E 2EYFE 2t aPt PEPY
P(1) =——=—r= & -0.03370

T1A {FTF 2tYF 2t aPt PEPY
P2) =——=——=—"—=0.08425

«e 1FTF 2tYF 2t &Pt PEPY
P@) =——=—Fr= & -0.14042

51 NI (FTF 2€fYlF 2t aPt PEPY
PM) ——=—r= &  -0.17552

Herhangi bir ayda 0, 1 veya 2 ka2d | 8 Pt PEPYP oOAfYS] A&AGA@2NALI
ekleyebiliriz:
P(0,1, or 2) = P(0) + P(1) + P£X0).00674 + 0.03370 + 0.08425 = 0.12469
P(3veyadaha az kaza= P(0, 1, 2, or 3) = P(0) + P(1) + P(2) + P(3)

=0.00674 + 0.03370 + 0.08428.14042 = 0.26511
«eliSy FILi1tl 2t aPtPOPOFROKEBA) LI I YI {1 AadGA@2NAl
Onemlinoktat 2 A 8342y RIFEPEPYPI yI HNURSY lagiRyW] &l |
daSOoAl 2t Rdz&dzyRI 60Ay2Y RIEPtPYPYPY A@A O0ANI &l



Ornek:

Bir irma,NNBSGYS{1GS 2f Rdz€Edz | YLzt t SNAY &2y |06l Yl RI
2NIFEFYlE mn YLz Ny 621 dzl 2f Rdz€dzydz GF KYAY SR
Fd . AN {2yiNRf INYNYRS o | YLMzZ Ny 621 dzl Pl Yl
od. ANJ 12y0iNRBf 3INYNYRS H @Sel o | YLz Ny o621 dz]
KSal L)X | @ Py Pl K

Bu soru Poisson dagihmi kullanilarak c¢oziilebilir.

, ’ . _(,—,?.2&
P(X —/\)—T

e 10

a) P(3)= 10" _ .007567

1012
S=

b) P(3) + P(2) = 0.007567 + =

=0.007567 +0.00227
=0.009837

Ornek:

Gin wnnoennn OPGIGlIYPY NNBGAfRAEA O0ANI A0f SGYS
2fFNF 1 GSaLAG SRAf YAOGANID

F® . dzyl 31 NB KA®OANI OPBIGFYyPY FNPITIFEP ePlYlY
od 9y 1T AQlA OPGIilIyPy o621dz2l @P{lYl 2fl &aPf PEF

A= (.2()()()()()*().()()()()3) =0

-6 0
€

a) P(0) = =0.002487

-6 0 =6 71\
6 €6
.+.

0! 1!

b) P(X22)=1—P(X£l)=1—[ =



Ornek:
. ANJ OPZINING NN GIASORRE AR dzE dz OP @ GF £ NJ A Ay | dza dz

0SEANI SYAOUAN NNBGAYRSY cn O0ANRYf A1l O0ANI | Ny
1 dza dzNX dz P Yl 2fl aPf PEPYP 0SSt ANI S@AyAlK

n=060

p=0.05



384. | ALISNHS2YSUNAR] RIEPEPY

hfl &Pf P veibtatbtikte/KPAYLRI NH S 2 Y S sohldh Hirand kitRi€lriddh Yiekrar

ISNRA  128YIFIRFEY ndRAYWS ANKSAY SIY & @ Py o8 WEPP A P yAROY
RI€Pf PYSPNOFP] OAINIGEPE PHHRRIERS REPENDINRA] 5F EPEPY
RSYSYS o6Syil SNJ 1| 206 dzt tldnederiniki&y 8IY NINNI 152 Iy @Z0fdA NP NIR
BPEPY¥RREAAT | NYyS1ESYS @& LJPt PN®» mNYyS1ftSYS Al
RSySeRSYy RSySeS RSEAOAND

AL NBHS2YSGNR] 5Fe€PftPYPY hfl aPtP|l C2ylaiezyd

Ca
E:
e

n : érnek hacmi

b Y FyFE{NGftS StSYlLy &l @PaP
BRe@PEPYIROINMWIP al @PaP

E Y INyS{1a4d§S1{A oldFNP &l &ParP
S={xnZImMZ HEX 0Z XOPPry Y

f DSNR (2edzZ YFRFIY |fPylFoAdrYSEaA YNY{INYy | NyS|
T . Lol NPEtP yx8ayws agPh 8 BPRY PYXKOGAYI f 6 dzf dzy dzNJT
 Geride kalari | B VN2 & Wikidde ¢  ihtimal mevcuttur.

Kombinasyon:
- . 0A

OV O T RA
| ALISNBS2YSOUNR] 51 EPEtPYPYPY I NARGYSGA]L hNIFELFY
T INARGYSGAT] x2R)=tnlpYl aPY «x
T £ NEJ ¥EPKW)’]=(—) n.p. (I p)
Burada p = olur.


https://tr.wikipedia.org/wiki/Olas%C4%B1l%C4%B1k_kuram%C4%B1
https://tr.wikipedia.org/wiki/%C4%B0statistik
https://tr.wikipedia.org/w/index.php?title=Ana_k%C3%BCtle&action=edit&redlink=1
https://tr.wikipedia.org/wiki/Ayr%C4%B1k_olas%C4%B1l%C4%B1k_da%C4%9F%C4%B1l%C4%B1mlar%C4%B1

Ornek:

Mn (AOAEA] OANJ ZORVSRTNIRE Pc 21f NG YSFA nR S NBMESNOA ¢
olarakp | ENBY OA a5 ceh € NB F @A RSPt Bgandilerila Ply lRF 3 Pl R P N.
bir2 t F 4Pt P|l RSE igastereffiirSNA 6dz 681 At RS

A/ I NGES SiINSIOFY &l @PapP

. PEPY RIEIAE a8 B3I NH ¢

Ornek hacmi, n=5

mNYS1TG0S1TA x06F NP &ale@PaP:
S={xnZmMZ HZX 0Z XOPIYy Y

f DSNR 12@é&dz YFRIFIY | fPylF6é6AdrYySair YNY]INYy | N¥ySi
p A
VAp T v A
T .6 NPi&Pe BERWBESPA R &PKI AKGAYLFf 0dzZ dzy dzNJT
f Geride kalarfi | BI N E Wikidde 6  ihtimal mevcuttur.

Cu g

a){ Sceht Sy p o ISONBNIXAT A WREPY P 0 dzf dzy d7d @

A TA
. 0 0 VAp VA TAT A ¢Zp
0 & v ) T8I G O
0 __ PR G UG cov
VAp T UVA

b)o | ENBYORWIN P2f I a Pt PEPYP 0 dz dzy dzil &
oA TA

T 6 0 oAp 0A AT CA C(TQ
0 & v . S
o) pRA CULC X @
VApTT VA

)9y TFlLiTfl HYRBNBYOAYRYI| 88&PEPYP 0dzf dzydzl @&

5 o 5o o be p OO 6 006 99
¢ P ¢ 5 5 5
LO ¢ T Q¢
Aoy 1T o | ENBYOAYAY 3SceYAd 2fYl 2t aPt PEPYP
0w o p 0O M 0O p 0 C P TR QC T Oy



e){ PNIEaSReAfISY MZ HX 03X n @S pQAYOA | ENBYOAYAY
.dz I NYyS{1GS o0dzf dzyYI aP AaiSySy aSeifSy | ENByOi
| ENBYOA &ale@PaP n 2fRdzZdzyRIY . T'n 2t OF10dPN®

5 0O Pz
w m TaT
0] T 5 cuc oy
5o OO0 TZp VUL & o
p 3 cuc U]
5o 00 eZqg T
S 5 cuc Xo
- 00 pz o
L W O o
3 CUCT[& P
10 Pz @
w = T8t
0] T 5 Cuc oy

dzNF R RA{11+Fd SRATANBSE A ENBYNWK { SNR FPOP O NIBA
flFaPtPlLElINPYy G2LXTYP mMQS SoAGGAND
@ m 0w p Ow ¢ VLwo 0o 1 o

Ca N -

f). dz R €Pft PYPY o066 NPEtP @S ool NPaAP
&l LY APy P 0dzf dzy dzl @

™
Z
&
<
O
>

. 51 NPtap alPaNBAFOA | NBY

N=10,B=6ven=5 Buradap=T nodc 2t OF 1 4§ PN®
T ' NRAGYSOA] «2EEI=tnlp ¥ 6*AEFP=Y3 «
T £F NEJ ¥EPK®W?’]=(—) n.p. (I¢p) = (—) 3 (16 0.6) = 0.666

.5 NPaPI lgedNBy OA &l @ PAPY I
N=10,B=4ven=5. Burada— T non 2f I O 1 G PN
T INARGYSGOAT] «2RE)=tnlp¥ APy «
T £ NBL FEPKW]=(—)n.p. (Igp) = (—) 2 (1 0.4) = 0.666




Ornek:

Hastaneyegelen 1001 A ARSY wn Gl y
NI 33StS aSweifSy wmu (A0AR
N=100, B=20, 2, X1 Z M2 H Z X PMH

vy W

AYAY 12NRBYl OANN&N
p 1A

a
y OAYAY 12NRBYL €

OV W U = — 1T X

HpSNES2YSGONR] 51 €EPf PYVey IPNEYIPNIKESYAS (LX | eHPNAPH tdk Y I
Burada p = olur, p=B/N=20/100=0.2

T INRGYSGAT] x2RE=tnpYIR*ARY4 X

T =1 NB | ¥EEPXW?]=(—) n.p. (Ig p) =(88/99)*12*0.2*0.8=1.71
Ornek:
Bir makineden uretilen 100 iriin icinde 60 tanesit8sy’ 3 S AAYFARISIAAMNID 8 SceA f Sy
p GFySaAyAy (4SadiaSy 3ISeYS 2t aPt PEP YySRANK

N=100, B=60, n=8, x=5

Ca
E:
e

x=0,1,2,3,..., 8

Ca
e
C
I
o
[®)
©



4. hfl-é'Pf'P‘[ 2 SUA KNIBZ] C

ANNB{1fA NIXaalf RSEAO|ISYAYAY o0StfA O0ANI I NI
hesaplanabilir.

{NNB1fA Nraalf o06ANI RSEAO1SYAYy ahtl aPtP] ez2¢ed

T htl &Pt Pl &2€dzyftdzl F2ylaAreéezydzdddED0 A Sn 3d &
yatay ekseni kesmez).

T htl aPtP| e2€dzyfdzl T2YylaiegywQSceB®AL (R NIDPY

WQw p

fly=1

NI dalf RSEAO]ISYAYAY | @S 06 RSESNISNR | NIaPyRI
If GPYRI 0dz A1A RSESNPKMNIXxBYRIoQa €ty FElyRPND OFf




ORNEK:
wh m™ ® o

"0 )
mh QARG BRI & FREQ

_dZl F NPREF1A F2ylarez2ydzy G2flaPtP] @2&dzyfdzl F2y1aA

htl &Pt Pl &2€dzyyfdzl F2ylarezydzy R AydSING f n oAtS

"Qw MOQw Qo p
. @ . O . T N .
A=—s A= A — S Xn 52X peEQE
o o o o o
e 0 o oai oan o s
w —AOI | OO
CX
Ornek:

o . . .
—wh T W O
"0 cX

mh QD IWQ QT &'gREQ

C 6BEO {NYNtFGAT 2¢ PY F2ylaAie2ydzy/dz 6d

o
06 VOQG  —0 Qb
G X

C O0HU WeA KSalILXIFIePyPIK
"O¢ now ¢ — — —=0.3
NI 34Ff RSEAO]ISYAYAY HQRSY {N@N] 2ftYlF 2t &Pt PET



t 6 E x MO WAY 2t aPftP| e2€cdzyfdzq F2ylaAiez2ydzydz K

== px=1)

. co.,. . o @ (ONe) o p
nw p —w Q0w — — s — — — —
CX CX O ¢CXo ¢X o
X P SO e
CX ¢€X ¢€X

NI}adlf RSEAS1ISYAYAYy MQRSYy oNeN] 2fYlF 2fl aPfPET

t o M X - X HO WAY 2t aPtP] e2€dzytdzl T2yl aiez2ydzy
B T p(1<X<2)
0 _ 1 3 T .3
g w 0(A)'Qoo °c 2
noe C C X Cx o S
0 ¢ c p U] P X
CXEOo CX o CX X ¢X @ ¢

NI} 3aFt RSEAGISYAYAY MAES W I NI&PYRE 2tYF 2f &F



41. b2N¥XYIt 5FE€PIPY oDl dzaav

AN NI 233StS RSySeAy NI adStS RSEAOG|ISYIWSNAYAY
d2ydzet F NI ylFaPf RIg2PtRBRPEPRMRAEROSPNPY RI EPEPY

htlaPt Pl RIFEPEPYPYRI O0AN) - (GSalRNFA RSe€A06]SY
EM X EH X Eo IX® I EYy 2fdzNEI X o6dz RSESNI SNAYA
2 £ I NIY{E i/ IPyNBD

0Sal RNTAIREEADSOFENAFNIGNY YNY{INYy RSESNI SNJF
gibi gosterebiliriz:

X=X x1 X2 X3 X X Xn

P(X=3 P(x1) P(x2) P(x3) XX P(xn)

G§S&4F RNFTA RSERDYSNIASNAAYNRISY Rl f ¥ PT OF 0 ANRYA
RdzNHzY R = - (0 S& [ RNFSANIRYSAE Alof] YOIy AyiAlya TEf PEP S
to- TEAOI tOEAOT 0S1tAYRS 31 A0GSNAE SOST GANW

YSAABAY INYSAA o6df dzyYlely 2fl&flNRIFIS YNY]NyY

‘le(x,.) 59

AN NI} a3sStsS RSySeaAy GNY YNY( Ny &23ztdiosi P INIPY P
R € Peld®eddriz.

htlaPftP|{ RIEPEPYEIFINPE FAG 2ftRdzZlfFNP (Sal RNFT.
JI NBx 1SaArltA @S aANWRS| (AN A2 flyad P{IMHzoR | & RENBPY (PN
1SaA{tA 2tYlFLaP KFEfAYRSY 1SaixiftA 2ftlaPriP]

KALISNHS2YSGNR| @S LkRAaazy RIEPtPYL Il NP dzé 3d
RFEE€PfPYTt I NPRPNXP S$G8A RRFXI RBERAINBA dzy RIANNE S =

2NIF&lF oePlYlF]1GlF RPN



b2N¥XIf 5 &EPEtPYY

DITESY RSESNISNAYAY RIFIEPEPYPYRIZT 2NIlFtFYF
dzl F 1 E€FodPlal 31Tt SYRIlalRIPaPI PYS | A.IHRESOCRBEPRIIAIT { IS
> az2ftl @l RIF al €mNISEBINYE F6OYIHa®mBanal SIBYNID 6
2NIFEFYF TSITN G§$S&aGA &12NdHz SGNI FPYRF 31 T€SY
dzZl F 1t F 6Pl el &l &@PyPy & sedjede vaidn @ilksek skviyédé RIAE PY P
a1 2NHzyl &lF KAL) 2t yfl NPy &l &PaPyPy AasS 2]

A

0S1tSySy @F RI y2NXIf 06ANJ RdzNHzYy 2f | NI { RSESN

b2NXIf RIEPEPY ANNBIARAAYRANE R {INPK Py 2 Q¥ IR RIP]
@S el e3aPy 2t NIX1 3FI NNESy @Good Fyfl Yt NRF { dz f
RSYyYSaAyAy RS 11 1SYAyRS @&lFe&3aPy 31 NNfSy o6AN R

¢NY 2fl &Pt P]1 RIEPEPYElINPYRIZ RIEPI@EWHcu] I NI {
1 dzf f.BuwoRiileP NJ
f D €Pf PYPY 0 $itin&ilydtglamBlS SRIANAS NI RS@A 0t S RIEPE T
f D €Pft PYPY &aidlyRINI alLIIaprP @gSel @O NBIFyYyaPR

b2NXYIf RIFIEPEPY RIFIZ 2Nl ¥REAPRII &RidNbley@® & i
SRAfSYy aNNB{fA O0ANI RIEPEtPYRPNID b2NXYIf RIFEP
aS0So0AeftS ey SeENRAA 2fI N1 RI 0AfAYAND

b2NXIPf RYRI &NNB{1fA O06ANI GSalFRNTA RSEAG1SY al

2
RSEAG|ISYAY IANIAA PREES a2yadd RSESNI FElFoAtYS |
0§SAF RNTA RSEAOG1ISYAY FflFoAfSOSEA RSESNI SNI oA
OSTEtAYA OANI SENR F2N¥Ndzyl RI YNOGNNNNIP %BANF T
kaRI NJ 81 { PYRPNJ {AX GSalFrRNFTA RSEAG|ISYAY [t OF
OANDANRYS @21 @&l 1ftF0YPOGPNI @S y2NXIE RIEPE P
GSNAESY O6S1TAfRSY RS 31 NNf SOS€A 8 jupikerind® N I f
YIF1aAyYdzy 2t aPftPel al KALE AAYSINR] @S RIEPET
2f Rdz€Edz @& y A B NWR|HEIPNIPWHRY dHy ddzl RBF NEI 8 PARPEPS
RIF€Pf PYRPNX



M
S1bA2fNW I f 5 EPf PY

b2N¥YIt RIEPEPYRIF 2flaPtP|{ KSaloPX AlA RSeS|
FfTOPYREF{A G2LXFY FElys (2L FY 2t aPt Pl 2ty

5 Pt PYPY 2NIil y210FaP 2ty 2 NIHyIPY I {81 SO A
FEPNXNI10F 2tdz2ldz 2NIFflFYFEYyPY &l EPYRI @S &2t dz
GSal RNFSYy aSeifSOS]Y O0AN)I 0ANRYAY 2NIFfEFYlFYyPY
O0STATRS 2NIFEFYIYPYy RIBINVRS REESAI YIiE Yl RPNAF

b2NXIf RIEPEPYPY 2fl &Pt Pl &2€dzyyfdzl F2ylarezy
] leewy

f(x)=———e 2 ©
21’

F2NX¥NEf NetS AFIRS SRAfYSTGSRAND ! @NPOI T &dz 1
2NI I I YA APY RISNI &l LIYFAPRPNX |, dzl I NPRF1@& Yy 2N¥YI
Hh b F N} APYRIF GFYyPYEP 0AN F2ylarezy 2f RdzEdz 3|

b2NXIf RIFIE€EPEtPYPY F2NN¥NfNYRS @SNIFfly AFFRSES
¢ - aNNB{1fA O0OANI GS&all RNFTA RSEAO]SYAZ
f x GS&al RNFTA RSEAOTSYESNARY 2NIFflYlIaPyP:

f s SalFRNFA RSEAOISYftSNRY aidlyRFENI al LYl a
f " YFEGSYFGA] PSS zoldavwiniv pldi cplxe PaA Py
§ S R2€lt t23FNAGYF GFo6FyPYPI HITMYHYX

ifade etmektedir.



C2NXYNf RSy RS 31 NNfSOSea JAOAZT  Y2NXI RI €&
odzf dzy YF 1 GF RPNJI  2NIF I YLl @S aidl yRI NI al LYl o
RS €SNI SNJX Yy sebebigel fbnksidnihlbalifeyicisi ya da niteleyicisi ortalama ve

A0FyYyRIENIG al LYl AFFIRSESNAR 2Tt Yl {40 RPNY» . dz a4So
azyadd alé&PRI y2N¥YIf RIFIEPEPYRFEY &l1T SRAfSOA
GFryPYPYNRHE RAYGISaINIFrtfA £t PYRPEPYRI X
+ +g 1 '

1 (X —w/o)?
ff(X)=f = ° =
-0 -0
SOAGEAEARA ISNDS{t SOAND
miS &l yRIyX flraPtP|l KSalroPyPys lfly KS&alFoP
0 IAO0A A1A RSESNIIFNIaPYyRITA 2fl aPtP] 8L yA |

b

1
1 ——((Xi— n)/0)?
X) = 2
f FOx) = f =

bicimindekiA Yy 1 SINI t Ay KSal LX I yYlaPetl &FLPEtYIFIaP 3§

b2NXIt 5F€PtPYPY miStfAlfSNRY
NI aalf RSEAOS 1syxyﬁ¢f2MDVENYHiPRkS@SPmlNhkj
o EPRIF1A |1 S¢ fA1fSN£ Al KAL) 21 OF 1 4PNY
1. - N} dalf RSEAOG|ISYAYAY 2NIFfFYFaP 9 o6-0 T
2. XN 8481 f RSEAS|ISYAYANUFBIHNEI VAP +F NI o6-0 ' 9
3.{1SsySaa I n o.lapPlftPl (lLdalrePaPro
4. YdzNIi2&A& T n 041 NPT EP] YlFLGalreé&PaPro

NI aalf RSEAOG]ISYAYAY RIEPEPYPY 2NIFflYIaP ¢
OSTtAYA 0St MNIASNI NI ¥EERERPXPRELY 2NIFfFYl @
RFE€PEPY ANIFAEAYAY O0S{ftARS |0 EPRIF{TA | NYySiftsS



S1TAf ' QRI y2NXIf RIFIEPEPYl &FKALI 2NIFE€FYFE N
fonksiyonu verilns { 4 S RA NXb S1{TAtRSYy RS 31 NNt RNEN NI SNEB
F2ylaAirez2ydz aAONARE SOYSTOSRANI 6. FaPltPEP T fEY

S1TAf . QRS y2NXIf R
F2ylaArezydz OSRE¥YSR
F2ylairezydz eyl 11 @

F€EPEPYl al KAL) @F NBIFyatl NF
S SHRAMNNE RGNt NT SNB 2 NI | f

S
FNJ] Sy 0A®@AYAYRS KSNXIyYy3IA

b2NXYIf wlkaalt 5SE€EAO]1SYfSNAY YNYNEFGATFT 6. ANAJ
hNIGFEFYEFEEAP %2tASy Gf2NEMIYIE PRICEPE PYF &F KALJI 6 A NJ
2f APt Pl FRY | BA@RAGdE NG K HI aGSNAEAND - o NF &4l f
RSESNAYRS { NNl 2fYlI 2ftlFaPtPEPYP 3l &3GSNANWD

PiX<xa)

Cdzl F NPRETA 681 AL RE SINPYGH NI HKPA LI -1 yNI & T2INYREEASG T S
RSESNAYRSY 1NeN] 2fYl 2tFaPtPEPYP OSNN¥S]GSRAND




b2NXYIFf wladlf 5SEAFIMBKHINGNAY | N £ P EP htl aprtPj
hNIOFEFYFaP x @S OFINEBIFIYyaAaP "W 2ftly y2NXYIf RIFEPEPY!I
fonksiyonuF(@C o660 It o6 I ¢ - § o6 0 2fIFNF1 3l &G§SNARE A
N} aPyRFE 2f Yl 2floant2ea®\ydR { 31040 SNA NI 6 |

—=="=P(a<X<b)

,dzl F NPRF1{A 06S1TAfRS IANR GFENIEP FElysS Y2NXIf RIET
N} aPyRF 2ftYlF 2t aPt PEPYP OSNYS{GSRANW .dz FtlFy |
v w o w p . A

MMw L W ® ® —10Q Qw
., Vlcu

Ornek:
b2 N¥YI f I €EPt PYI F KAL) NI a3a3sStS RSEAO]

R S
Al RANBOS| aldGfl o LINRINIYPYP &l PYyPlo®

Qx

VAY 2¢1

clc; clear all; close all
x=4:0.01:4;
s=1/sqgrt(2*pi);
y=s*expf0.5*x."2);
figure,plot(x,y)

COzum2:

x=4:.1:4,

ort=0;

std=1;

figure, plot(x,normpdf(x,ort,std))



Ornek:

m=2veS Z165 Ay 2fF &Pt P| &28dzyfd T2yl &Ae2ydzy dzy
clc; clear all; close all

x=15:.1:15;

plot(x,normpdf(x,2,4))

grid on
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Omek:b 2 NIt RFEEPEPYEFNPY @il Af YSEA
N1= 40

N2 = 30

N3 = 50

al = 1.3*N1,;

a2 = 1.3*N2;

a3 = 1:3*N3;

ortl = 56.7750

ort2 = 51.0333

ort3 = 48.9200

Stdl = 33.5960

Std2 = 25.8090

Std3 = 28.1822

figure,
plot(al,normpdf(al,ortl,Std1};,a2,normpdf(a2,ort2,Std2},",a3,normpdf(a3,ort3,Std3});")
grid on
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a) MENBYOAT SNAY 3ISEANISNAYAY nnann¢[ AES pnnc]
b) MENBY OAf SNhyn ASORSY SINR yAfyYl 2t aPt PEP ySR
c) MENBYOATt SNAY 3ASEtANISNRAYAY pnn¢[ QRSyYy FIF 1€l

400 450 S0 i
— L 1t

(i ] 1

500TLb 2 NY' I £ &AGF yRFENIG RIFEPE PY PgksimumeS-BONAR $D 3 NIA NN
I NI APy RIF 2t YlIaP 3ISNB{AND

a)

z =—*% ¢,. dz RdzNHzYRF & Scei t Soffalaha8aB®ye@idsih y 3§
sapma daha yuksektirT- 6 f 2 Ry odzf | yI Yy 400T8IS500TE NI PP PP Y RIS|E
2f | &Pt,AO<ZRPE@DNK500p=4772dir. (%47.72)

Standart Normal Dagilim Tabhlosu
] 0.00 .01 0.02 003 o4 0os 0.06 0.o7 0.os o9

1.9 | 04713 | 04719 | 04726 | 04732 | 04738 | 04744 | 04750 | 04756 | 0.4761 | 04767

2.0 £0.4772 J0.4778 [ 04783 | 0.4788 | 0.4793 | 0.4798 | 0.4803 | 0.4808 | 0.4812 | 0.4817
2.1 [ 04821 | 04826 | 04830 | 04834 [ 045838 | 0.4842 | 0.4846 | 0.4850 | 0.4854 | 0.4857

mE NJegh@dlirlerinind00TL denbuyig nn¢ [ RSY { NNl 2fYl 2fl aPf
I EPNI Pl 2NII 21 RdzE dzadiiesh Y b .KdhkiR S € SNNI & Byif fr HOT
%A47.72

b)

mE NBn@Bt ANI SNAYAY pnn¢[ RBYA{NeNhn2f{ REESKAR AT
len I NFaPYyRIFI1TA 2t APt Pl RSESNR nodp RAND
Z-Tablosundan, P(Z<2.0®)&Z<0)+(0<Z<2)a.54.4772=0.9772 elde edilir.

d)
z=—2 o,
MENBYOAYAY 3IASEANAYAY ppn ¢[ QRSY FlL1flF 2fYl z
Z-Tablosundan, P(Z:8)=0.5 P(0<Z<3)=0:6.4987=00013elde edilir.(%1.3)




e) mMENByYy OA
Z=650-400)/50=1.00

ASEANI SNAYAY

npnce]|

~

Standart Normal Dagilim Tablosu

RSY 1 N@N]l 2fYl

z .00 0.01 0.02 0.03 0.04 0.05 0.06 007 0.08 0.0
0.9 [ 03159 [ 03186 | 03212 | 03238 | 03264 | 03289 | 03315 | 03340 | 03365 | 03389
0.3438 | 03461 | 03485 | 03508 | 03531 | 03554 | 03577 | 0.3599 | 03621
L1 | 03643 | 03665 | 03686 | 03708 | 03729 | 03749 | 03770 | 03790 [ 03810 | 03830

Z-Tablosundan, P(Z<1.00p£Z<0)+(0<Z<1)=0.%+3413=0.8413 elde edilir.

meE NB Yy

OA

Z-Tablosundan,

PO<Z1<1)=0.3413

ISEABIMSHAY AN APy Rl 2 St
Z1=(350-400)/50=-1.00
22=(500-400)/50=2.00

P(Z<1)=P(Z1<P+P0<Z1<1)=0.5+0.3413=0.8413
P(Z1<1)=1-P(Z1<1)=D.8413=0.1587

PO<22<2) =

0.4772

P(2<2) = P(Z2<)+ PO<22<2) =0.5+0.4772=0.9772

P(1<Z<2)=P@&2)P(Z<-1)=0.97720.1587=0.8185

O halden€ NBy O A

+2

NY

2t aPt PEP y S

ISt ADOE SNR YIANI Py RELESRIPEIEP 2€ | 4 Pt PET



MENBYOA ISEAMTISHAYANI aPy &I 2t S 2t aPft PEP y S
Z1=(350-400)/50=1.00
Z2=(450-400)/50=1.00

AP

NY

-1 o +1
Z-Tablosundan,
PO<Z1<1)=0.3413
P(4<1)=P(Z1<p+P(Q<Z1<1)=0.5+0.3413=0.8413
P(Z1<1)=1-P(Z1<1)=D.8413=0.1587

PO<22<1) =0.3413
P(2<1) = P(Z2<]+ P0<Z22<1) =0.54.3413-08413

P(1<Z<2)=P(Z2<P(Z1<1)=0.84130.1587=06826

Ohaldem& NSy OA ISt AD0E SNR yIANI & PYiRIS.2GRIPEIBD 2 I & Pt PE T

Ornek:
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http://tr.wikipedia.org/wiki/Standart_normal_da%C4%9F%C4%B1l%C4%B1m
http://tr.wikipedia.org/wiki/Normal_da%C4%9F%C4%B1l%C4%B1m

——{—= P(Z<=0.68) = 7517

0 0.68 Zi

Standart Normal Dagilim Tablosu
i .00 .01 002 003 .04 0.05 (.06 007 .08 .09
0.5 | 01915 | 01930 [ 01985 [ 02019 [ 02054 | 02088 | 0.2123 | 02157 | 02190 | 02224

0.6 | 02257 [ 02291 | 02324 | 02357 | 02389 | 0.2422 | 0.2454 | 02486 u.zﬁzw
0.7 | 02580 | 02611 | 02642 | 02673 | 02704 | 02734 [ 0.2764 | 02794 | 0.2823 | 0.2852

nocy AceAy ®NGdydPN] STSO mgA y21 0102068 b Pdn
0.2517 bulunur. Buradan P(Z<0.68)(Z<0} P0<Z<0.68)0.5+0.2517=.7517 bulunur.

Ornek:
{GF YRIENIL y2NXIFf RIFEEPEPYlF RIYNOGINNNESY O0AN y?2
P(Z<1.36) (i | B(ZRIY3BP(Z<0)+P(0<Z<1.36)

= P{Z£=1.36)= 92131

[+] 0.68 1.36 £

Standart Normal Dagilim Tablosu
z 000 .ol 0.2 003 .04 .05 0.6 007 .08 .09

1.2 | 0.3849 | 03869 | 03888 | 03907 | 0.3925 | 03944 | 0.3%2 | 03980 | 03997 | 04015

1.3 | 02032 | 0.4049 | 04066 | 04082 [ 04090 [ 04115 @ 04147 [ 04162 | 04177
1.4 | 04192 | 04207 | 04222 | 04236 | 04251 | 04265 | 03770 | 0.4292 | 0.4306 | 04319

1.30S odnc y210l {1 NPYPYy omdo b dnc 0 1SairoilAcER
Boylece P(Z<1.36) = 0.5+0.4131=0.9131 bulunur.

P(z<136) 2t Yl 2fl aPtPEP > pmdom
Ornek:
{GFYRIFENIG y2NXIf RFEEPEPYF RIYNOGNNNDENEG & NI P2



Standart Normal Dagilim Tahlosu
z 0.00 0.01 002 0.03 0.04 n.os 0.06 0.o7 .08 009

20 | 04772 [ 04778 | 04783 | 04788 | 04793 | 04798 | 0.4803 | 0.480% | 0.4812 [ 04817
2.1 [ 04821 [ 04826 | 0.4830 | 04834 [ 04838 | 0.4842 | 04846 u.435u 04857
2.2 | 04861 | 04864 | 04868 | 04871 | 0.4875 | 04878 | 0.4881 | 0.4884 | 0.4887 | 0.4890

 P0<Z<.18)=0.4854
1 P(Z<2.18)PEZ<(+P0<Z<2.18)=0.5+0.4854=0.9854
 P(Z>2.18)=41P(Z<2.18)=-lh dcpy pn T ndonmnc 6S1tAYRS o dz

P(Z=2,18) =0.0146

Ornek:
{GF YRIENIL VyY2NXIFf RIFEEPEPYlI RIVBMEIGNXNUSYCc DARI F
g NBF&FfPYDP .dz, F N €t PLEIFINRF{A 2fF aPtP]

P(0<z<1.26)=R{®PHCcFf %f nOT @NY1N AAYSINR @I NRPND
P(1.26<7<1.263 P(Z<1.26)[ 1-P(Z<1.26) | =2P(Z<®)2m 6 S1 t A Y RS 0 dzf dzy dzNXp
P(Z<1.26¥ P(Z<0) + P(0<Z<1.26)=0.5+0.3962=0.8962

Standart Normal Dagilim Tablosu
z .00 .01 .02 003 .04 0.05 [ NI o7 0.0 009

L1 | 03643 | 03665 | 03686 | 03708 | 03729 | 03749 | 03770 | 03790 [ 03810 | 03830

1.2 [ 03849 | 0.3%69 | 03888 | 03907 [ 03925 | 0.3944 W 0.3980 | 0.3997 | 0.4015
1.3 | 04032 | 04049 | 04066 | 04082 | 04000 [ 04115 | 04131 | 04147 | 04162 | 04177

P(1.26<Z<1.26% 2*0.89621=0.7%4
P(1.26<Z<1.2652*P(0<Z<1.26)8.7924

Ornek:



{GF YRIENL y2NXYIE RIFEEPEPYIF RIYNOGNNNESY o6ANJI
g Nal&lFfPY®D

1 P(Z<1.96)=0.5+0.475=0.975

 P(Z<1.36)=0.5+0.4131=0.9131

Standart Normal Dagilim Tablosu
E 0.00 .01 0.02 0.03 004 005 006 0.o7 .08 0.09

L8 | 04641 | 04649 | 04656 [ 04664 | 04671 [ 04678 | 04686 | 0.4693 04699 | 04706

1.9 [ 04713 | 04719 | 04726 | 0.4732 | 0.4738 | 0.4744 04750 30.4756 | 0.4761 | 0.4767
20 [ 04772 [ 04778 | 0.4783 [ 04788 [ 0.4793 [ 0.4798 | 0.4803

04808 | 04812 | 04817

Standart Normal Dagilim Tablosu
E 0.00 .ol 0.02 0.03 0.04 0.0s 006 0.o7 0.os o9

1.2 | 03849 | 03869 | 03888 | 03907 | 0.3925 | 0.3944 | 03962 | 03980 03997 | 0.4015

L3 | 04032 | 04049 | 04066 | 04082 | 04099 | 04115 'U.4]4]’ 04162 | 04177
L4 | 04192 [ 04207 | 04222 | 04236 | 04251 | 04265 | 04279 | 04292 | 04306 | 0431

T .dz FNIEPLEFNRF{A RI<HI6PP(BI.I6)  MIPFOO.81%F M D he O
Fnoncmd 6S1tAYRS 0 dzZ dzy dzNX

P(1.36<Z<].96) =0.0612

Ornek:



AN AYEFEFGOGKEYSRS NNBGATSY YAfESNRARY ol LI | NPY T
AadS nodénnam Aye 2fly y2NXIFf Rl EYPATHYSNJ dZRERSIRD dp di
nonnuAiAyoce INfPEPYPY RPOPYRIF A&StSNI 6dz YA f ¢
G2LX 1Y NNBGAYRSTA KIFGFfP NNNYy YA{dOlF NPYP odz d

TaliSyAtSy 2t APt RPUOAPHRBEKAXKo GO AM G P NNNYOT ™
.dz 2t APt Pl RSEGENFYA MKANSIPHEIAYIVIZNYIE RSEAD]
RI yNO GNNNE NN

. @ A
(A) —
o oo A cdqoyaogtimmu
" T8 T P
., QO A o8imcodimTL
w pd

. 81 T P

t 6% XX H-®P)E0[4938+0.550.9038
t 6 N ¥2.5)%0.4838

t 0 %XKMPpOT ndPnooHbn®pl nddooH
t 0 Mm®PWM)=04332x

t OMDpH O OVEXK -1 Omx B tkOmMPp X Y noTl nogHT
1t 6 M ® p2.5)%10027=0.073
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AN APYPTFGOGLE | ENBYOAf SNOWPO l PRIPE TENBZ OA £ ANK Y &
2N YFAP cn  @SK &k WIER YNYIP 64l RLOM® atPdzlmyit | NPy Y 2
I NBx ol EPRIF{A O0PlEFNRI AadSySy 2t apPtPlfl N

1) ¢SalFRNFSY &aSceifSOS|T 0ANI | ENBYOA cn AfS Tn
. dzydzy AcAy | yOSt ALt S-aGny RUIMIWA R S|&KIBNIPLIPI Y Y SHf T
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N = length(x); Mx=max(x); Mn=min(x)

ort = mean(x); M = median(x); Std=std(x)

k = kurtoss(x); s = skewness(x)

sortl=sort(x);

N= 50
Mx = 100
Mn= 15
ort= 64.2000
M= 70
Std = 22.8429
k= 2.1097
s = -0.3833
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9f RS SRAEtSOS]y o0Af3IAZT Yl 1TAGE S@A 2f dzo ( dzNJ
31 AGSNA@2NREF S Fyl (AdGtSeAr 2fdzolGdzNFy &aPYyPFE I N
| NyS1t SYSRS (1AGES 1yOS {NYStSNE | BNRf PNE 32
| NYS1tSYSs: alre€tPltP 0ANI LYyl (AGfS @SNeSOSaAy
eS1AY @FLYIYyPYy @w2] 12N @S YItASGAYyAYy @Nqa
| NYyS1tSYS (GSaFRNFA | NYyS1EtSYS 2f Yl aBYiliAgA ND
GF NIPOPEFOAEf AN .dz YSRSYtS RS w21 RA{1IFGfA @&

{A&a0SYFGA]l I NyS1fSYS> daSeAY A0t SYESNAYAY 12
2f Rdz€Edz RdzNMzYf | NRII (dzA I yPfly o6ANI | NyS{1tSYS
sistenerinin incelenmesindemNY S& A ¥ Bl R2aeél fF NP KFadl @&t

RSTUSNISNAZ FAOESNI = fAaG§SESNI IAOADP . dz &1 yi S

Ornekleme CalPmdalarirda Ortaya4 Kabilecek Temel HataiFleri
Ornekleme catPndalafRda ortaya okBbilecek temel hata irleri tesadifi ve sistematik
hatalar olmakiizere iki ana bdRta toplanmaktad.

Tesadifi hatalar, farklPyonlerde ve genellikle®Ryonlerde ortayack®n hatalar olup, genel
olarak deerlendirildi€inde cafPndarf@ bitiinine yonelik etkisi dN ckNdizeyde olan
hatalard?P. Orne€in, sayn gorevlilerinin bir kadPerkek, ya da bir erk@ kadR olarak
kodlama$ Bu tir bir hata hep ay®/6nde gecgekledmez. Yani, devarblarak erkekler kai
ya da kafBlar erkek olaak kodlanmaz. Dol&Rla, her iki ¥ynde de yaffabilecek bu tip bir
hatarfA calPnda Uizerinde etkisi, Pyonde gecekleden hatalar birbirini yok ede@ icin, cok
dN ok dlacak.

Sistematik hatalarse hep ay®yonde tezaliir eden, gegekleden hatalard®. Bu tir hatalara
ornek olarak, geq gorinmek arzusuyla yaiPoldueundan Kictk fylenmesi ya da vergi
korkusu ile gelirin oldgundan dN ckNbeyan edilmesi verilebilir. Sistematik hat&t@sadifi
hatalardan afan en temeltzellik, hatalal? hep ay/onde geekledmesi ve birim sagRP
arttimak suretiyle bu ir hatalafid@ azalfamama®3®. Oysa, birim s&ParttRca tesadifi
hatalar hem oransal olarak azalmakta hem dePae eksi $¥nde gegekledikleri igin
birbirlerinin etkisini tr hale getirmektedirler.



SRAfYS] A&a0SYyA&2NX» DS®YAOD
2f RdzEdzy 3II NB | NyS{ oN&NlftNEN yS
22pn ANGSY 2F RIEBHRIFITFANA nddp RdzNIP n
RSESNAYA GFroft2RIFY o0dzZ  6AfYS] Ay
adl yRI N2 eltylf IRt PR2yd Aaeé2ydzy &l NPaPyl
1FNDPEtP]l 3SESYy % RSESNRA wmdcn RNN
Standart Normal Dagilim Tablosu
z .00 0.01 0.02 .03 0.04 0.05 0.06 0.07 0.08 0.09
1.4 | 04192 | 04207 | 04222 | 04236 | 04251 | 04265 | 04279 | 0.4292 | 0.4306 | 04319
1.5 | 04332 | 0.4345 | 04357 | 04370 | 04382 | 04394 | 0.4406 | 04418 | 0.4429 | 0.444)
1.6 | 0.4452 | 0.4463 | 0.4474 {Jl.-t-iH-tu-'L:'-u:‘- 0.4515 | 0.4525 | 0.4535 | 0.4545
1.7 | 04554 | 0.4564 | 04573 | 0.4582 | 04591 | 0.4599 | 0.4608 | 0.4616 | 0.4625 | 0.4633

Orneklemenin amaPdaha yiksek d@rulukta, daha az zaman ve daha az maliyetle étiak
hakKRda bilgi sahibi olmal diyebiliriz.Ornek seme deminin na®P yaghaceE ma yonelik,
anakitlenin ya@BRP birim saBiRPve arat®ma yagan konuyu temel alamgok say@a
ornekleme yntemi mevcuttur.
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5.1. Guavenlirlik! NJ f PEP

Lyl {NGES 2NIFEFYFAaPYPYy 3INGBSY | NFfPEPY

Anal NG f S@8A AyOStSYS] ®w2€dz TIYlLYy 2ftlyl{1aPl RPN
hesaplay I a Py Py o06ANJ (I dYl RSE€SNA @21 (AdzNdkd DNGS
| NYyS1fSYtSNI e NRPYPef ! FylE (NGt SyAy 2

AaSeAf Sy 2ftYRPYPEPYRIMNMIIKBXY 1 ASIR B & Sy0Sh {14
AeAyY RS 0dzf dzy WdzE GzNAPYBHTRY | BINIid f | YI aPYPYy£E¢DNGSyYy
FRP GSNAE AN

> X—data values

X .
|_ N—sample size

(X - X)?

O =

n
Lstandaud deviation

Not: Karesi almak demek,
98N FINY ™M RSY T1NeeN{as$ 1FNBaiA RFKIF RIF | NoeNf
9 € faMkJl den biyiiukse karesi daha da biyiir.
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Anakitlenind G I y Rl NJis 63Al LAY RirerRBeyif@SNI | € Y a Py Py | NI f P
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RFE€PEPYXZ I NYyS1 2NIOFEFYFEFINPYRIY 2fdz0ddz€dz A
RIF€Pft PYPh | RP @SNRAE ANID

mMNY S{ 2NIFEFYIFIE I NBINYFPYRGE F2ANLE T 6XNARI EPE T
KFadrFr A&S | NYyS1T 2NIFEFYFEFNPY y2NXYIFE RIEPE P
RSEATRAWRNNXYLIE RIEPEPYPY 2NIUFEFYFaP AfS &dl yrF
KSNKIFY3IA O0ANYIPNY SISt AN AT I2Y-5FPE Pl 1 F RSYSE SNX
tahmin edilebilir.
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KFEGFRasP3N Ay RS 31 aGSNAE SOS]T 2t dzNEF | NYyS1 2N+
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5 €EPt PYP y2NXIf§ S O BT NAPY 0ISKNY &1 22 NI faPrEl
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2NIFEFYFEAPO FylF 1 NGHS x2 BIBH € AYIREPAEN a8 SMNK G A NIDZ
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Ornek.

« NNy FE€PNIPlLEFNP AfS )\fakszga mR § KA Y5 WIAXK ANYW S
mNYyS1tSYS 2NIyP sxm 2t OF | S1TAftRS E®YlY wmn
0 dzf dzy RdzEdzyl 31 NBX |yl “[NufSRS‘l NNNyf SNAyYy 2
O0ANGSY | NIt PEPYI D I NE GFKYAY SRAYyO®

32>

Bura gore orneklem standart hata,

a
a, VI_'_ o 8 I »olur.

mMNY Sl 2NIOFEFYFEFNP FyF 1NGES 2NIFEFYFAP SN
| TSttATESNAYRSY @FNINIFYFNF{Z FylF TNGES 0ANK

Y-zw§%¢a¢f+zm§%

06S1TtAYRS {(GFKYAY SRAfSOAfANP® C2NX¥NfRS1A b¥%b
YV2NXIFf RIFEEPEPYPY (NARGA] RSESNISNARANID 4SOA
OF KYAYARMN &Bl 2 0S8t RAEA IAOA KSal LI I yPND

%682 f | a4 RbaRQUENINZNI I £ I YI &PYPY | Nisé, Pl GFKYAYA &I L
PZOWInodcykulndon SEtRS SRAfAND {H{uly RidNdin yRNIS |
1 NDPEREEFNI: 0 SFLANI SYAND %

Standart Normal Dagilim Tablosu

z [ 0.00 0.1 0.02 0.03 0.4 0.05 0.06 0.07 0.08 0.09
0.9 | 03159 | 03186 [ 0.3212 | 03238 | 0.3264 | 03289 | 03315 | 0.3340 | 0.3365 | 0.3389
Lo 0.3438 | 0.3461 | 0.3485 | 0.3508 | 0.3531 | 0.3554 | 0.3577 | 0.3599 | 0.3621
1.1 [ 03643 | 0.3665 | 0.3686 | 03708 | 0.3729 | 0.3749 | 03770 | 0.3790 | 0.3810 | 03830

Anakitlenm2 NI F £ | YF aPY Py | N}fP] GFKYAYAZ
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32>

2 p 2 fanak@lerm2 NI EE I Y APYPY | Nisd, P] UGl KYAYA
P(Z )70.95/2=0.475 elde edilir{ G Y RI NIi y 2 NXI f R QP 0.77%
RSESNRARYA » |RRSNEDSNAl 01 3Y1.98MWIE. Sy A NIP %
Standart Normal Dagilim Tablosu

b .00 .ol .02 0D.03 0.04 0.05 .06 0.07 .08 0.0

LB | 0464] | 04649 | 04656 | 04664 | 04671 | 04678 | 04686 | 04693 | 04699 | 04706

19 | 04713 | 04719 | 04726 | 04732 | 04738 | 04744 I-i'-"ﬁf; 04761 | 0.4767

20 (04772 | 04778 | 04783 | 04788 | 04793 | 04798 | 04803 | 04308 | 0.4812 | 0.4817
Anakitleni2 NIi I £ I YF APy Py NI tPl GFKYAYAZ
100-6 MPhc OO NDPPUL X > X mMann b omdPphpcoOoOondPpy T
2 hp 2 fanak@lerm2 NI EE | Y APYPY | Nisd, P] UGl KYAYA
PZOT ndoddkHI ndndpp SERS SRAfAND { GRHy ®R495T
RSESNRYA » |RRSNEDSNAl &013R.FMIE. Sy A NIP %

Standart Normal Dagilim Tablosu

F 0.00 .01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 .09

24 (04918 | 04920 | 04922 | 04925 | 04927 | 04929 | 04931 | 0.4932 | 0.4934 | 04936

25 (04938 | 04940 | 04941 | 04943 | 04945 | 04946 | 04948 | 0.4949 EI.H:‘I!:‘{I.-‘I‘EE

26 | 04953 | 04955 | 04956 | 04957 | 04959 | 04960 | 04961 | 0.4962 | 04963 | 04964
Anakitleni2 NI | £ | YF APy Py | NI fPl OGFKYAYAZ
100-O0 HPpy O ONndPpL X > X mMmnn b O0HdPpyvOndpO T
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Ornek:

AN NYAGSNBRAGSRSTA 2NIFT Y RRNMINGENRFIDPI ENByY
ANGSY iderdinde ReSk®lar isabetli tahmin eddbdik tesh edilecekir. Bu, hipotezi test

SGYS|T Awiy NradastsS monnn SNJIS] | ENBYOA aSce
MoXc (Af2 2fRdzEdzydz O NEI @Pf PN TadSyWpsSy 3IND
F Ny f PEPYRF NAGYSGA] 2NIFfFYF KEFEY3IA NFEPLGE

Buna gore orneklem standart hata,

. = == T8 @OIKSEL LI Iy PND

32>

bp 2 fahak®EnPA NI IZE | Y AaPYPY | NPl GFKYAYyA &I LJ
P(Z )70.95/2=0.475 elde edilir{ G yRI NI y2NXI RIPOFF (I of
RSESNRYA » |RRSNEDSINAl S80I 3Y1.98MWIE. Sy A NIP %

Standart Normal Dagilim Tablosu
] 0.00 0.01 0.02 .03 0.04 0.05 0.06 0.07 0.08 009

1.8 | 0.464] | 04649 | 04656 | 04664 | 04671 | 04678 | 04686 | 04693 | 0.4699 | 04706

15 [ 04713 | 04719 | 04726 | 04732 | 04738 | 04744 RUATS0P04756 | 04761 | 04767

20 | 04772 | 04TTE | 04TES | O4TEE | 04793 | 04798 | 04803 | 04808 | 0.4812 | 0.4817

Anakitleni2 NI F £ | YF aPY Py | N}YfP] GFKYAYAZ
80-o MdPpc OONndPnoL XK > X yn b omdpcoondnod I T



Ornek:

cn (AB8A NISNAYRS @l LWPtFyYy o6ANI I NYOGPNXYIRF ¢
G§StSPAT &2y aSeNBGGALESNR @S Fyl {NGESyAy adtl
22 pp ANGSY NI fPEPYRI Fyl {NGES 2NIFEFYFaPYF

Buna gore 6rneklem standart hata,
. = = TMQXSal LI | Yy PN

hp 2 fahak®éEnPA NI It | YI & PYPY NIt Pl GFKYAYA &F LI
PZOInodoppkulandntp SERS SRATAND { GRy/ RA7TBTL vy 2 N
RS € SINANGAP{R B & NI 6 SHL.96NIE. Sy A NP %

32>

Standart Normal Dagilim Tablosu
z .00 001 .02 0.03 0.04 0.05 006 0.07 008 009

1.8 | 0.464] | 04649 | 04656 | 04664 | 04671 | 04678 | 04686 | 04693 | 0.4699 | 0.4T706

19 [04713 [04719 | 04726 [ 04732 [ 04738 | 04744 RLIIS0,B0.4756 | 04761 | 0.4767

20 | 04772 | 04778 | 04783 | O4TEE | 04793 | 04798 | 04803 | 04808 | 0.4812 | 0.4817

Anakitleni2 NI | £ | YIF APy Py | NI fP|l OGFKYAYAZ
8-omMmdpcLvLONDPpP UL X > XX y b omMdpcuondpd I TdnHR]



Ornek:

«YADBSNEAGSRS ndodp | ENBY OA2 NI ISINAYWIRSP eMMiPt &S &dl H
Mn 0dzf dzy Ydzo G dzNX 2> dpcp INDSY | NIt PEPYRE | ENBYOA
Buna gore 6rneklem standart hata,

2>

32>

g 2 fahak®ENPA NI I F Y aPYPY NI Pl GFKYAYA @1 LI
PEZOTndddkHI ndndp SERS SRAfAND { Gy QMBI vy 2N
RSESNAYA » \RFRSNEDSRNRI 201 SR.F38NIE. Sy A NIP %

Standart Normal Dagilim Tablosu
£ 0.00 .01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 o9

24 | 04918 | 04920 | 04922 | 04925 | 04927 | 04929 | 04931 | 04932 | 04934 | 04936

25 | 04938 | 0.4940 | 04941 | 04943 | 04945 | 04946 | 045948 | 04949 :!!.445251!.4452

2.6 | 04953 | 04955 | 04956 | 04957 | 04959 | 04960 | 04961 | 0.4962 | 04963 | 04964

Anakiitleni2 NIi I £ I YF APy Py NI tPl GFKYAYAZ
110-0 H PPy O O OMNKT b OHPpYyOOHO T wManndtc X o> XK M

22 pp IAINGSY RNIS@AYRS | ENBYOAftSNAYAY LvQf SN
yorumlanabilir.



5.2. Hipotez Testi

| ALRGST T 06ANI RdzNHzY KI | 1 Py, Rigaudif. BiNtipotez NNt Sy ¢
ANNNf SOS{T R2ENMzZ dz€Edz (1Sailid SRAfSOS|1:= az2ydzOdzy
olacak. T & (i I'sél kigoteA ibe ana kitleniro |, PEPY X  tR2IINKLYIdA 8k2lylo] PY R |
ANNNEt Sy o6AN G NBRI & PYRHNINA I A3LBRNINSKBay (vesmiyeNiEy RSP Y
R1 y N6 (i NNJIBtatisti&& 3 RIAIND | NJ &ddilelbir @ INNA, ted BoRuBuna gore

1rodz @Se&l NBRRSRAfSOS|T O0S{AfRS FT2NN¥NfS SRAf

Ay f I YT Pt Bl ornaki@ndvierh Seti kullarRatak | A G 28 TRek#yEszindeki bir

LJ N} YSGNB KF{1PYRITA 06ANJ ARRAFEPXE FTA|{NR @gSel
bir modeldir., PEPYVBY t A1t SNA KI{1PYRIF RIFEKF 18aAy oAt
NT SNAYRS KSal hifldcettimtveriNdime® tJBf RNBE AT A ARRALFf I NP
SGYS|T Acwiy &aAaivrd (2f1daodkNI 8 2f & ¢ |

Cozim&PYE I NPY

DhNIFeF 12yl y Kileswtnélich, tiin® P 8cRded IPNG6S 1t SY RI €P
belirlenir 6 MENB Y YS | Y I cef MRakidlesS dddsuz biyikiBkied(Biyik Veri)
Sonsuz P | PigetirReksik,Nuath, Burdltil, anomali, manipule, belirsiz Secim iadesiz
aSeAYRANI @S (F YFYSYy NI &352€ENHzo A{NJ N& NNBDS NSy S &
ASTtAOUANWS] ]t S AYNGES YAYAYdzY on 2t YlFf PRPNW

Orneklem kutlenin2 NI I f | Y I & P DaKaSsorrdkIiSlay PRI v Iy | Ny S| 2
bilinen@ PRI I £ I YIF aPetl (FNOPVIdEHPOMIPE POIPOBNRA LI2 (

2) Hipotezler belirleni: T & G I H0& PF PNS KisellZ @i SINYE GAF @Sel | NI &
AdaAYESNR af{SPFRNIKRBNPSIPNI &PEPY LI NIFYSIiNBa
I AGSNAND ' fGSNYFOGAF KALRGST A&SI NI Od PN
hipotezdir. Hipotezleden, bihk NB R SRAf RAEAYRS RAESNR (| o dz
{ PFPNJ KALRGST AYRST Iyl 1 NGtZS SWIANI YRSSIEME aTA y1AN
buyik 1 2 6 dzf £ F NP IAff &S NI/S (OMNIAS/HYRISNIDA dz8 (2R VROES diz v | (
durumlarileri staldr.



mMNYy SEAY >

b« NNyt SNAY 2NIFfFYlF | €PNI POiPiddmaPTFBNI XRILP G T
OANI A10GS 060dz 6STAE RS { dzNXzt I 6 Af AN
Ho: p =100 gr.

HY x  mnn 3N

b« NNyt SNAY 2NIFfFYF FEPNI Padaodz1 6 ST NE RBI \ dAKHZ
Ho:p 100 gr.
Hy: p <100 gr.
B« NNyt SNAY 2NIFfFYF | &PNIbPedRA @800 &8N SRA{/REEH
Hy: u 100 gr.
Hy: p> 100 gr.

,dzl F NPRIF @SNAf Sy o0Af IAN63 NI ARYIRI Y REPFFNIND KAALDRI (11
&l Rl 1IFNBP KALRGSddiiry t SKAYS APFPNI KALRGST N

. dz RdzNHzYRI &APFPNJ KALRGST A AceAy {1 NI N aNNBOA
1+ NG PNP B

Karar
Hipotezi Koru Hipotezi Ret Et
52 € NJz Tip-1 Hata
52 € Nz
. 1-h h
., PEPYRI 1A
B Tip-2 Hata 52 € NXJz

I Fal tmP

! 11 (Glg)

. dz] | NaRdai goribiO S € Ax N BSINBNJ KA LJ2 (i ST heR R 2AANIZ Sl oidP
bir karar vek f Y A.0dd A RIDPG | TipR K| 6 NI MIRTRL R 6 f PRI LIY&a 2fF | &
2f | O, hipoRNdP yt I Y PHrPY I NRINNIJS&A {1l odzZ &F RI NBR S
1+ o0dzZ SdYS-apdut. A Pt PEP Rl OMm

.dz GFof2&l 31 NBIip2KH LIPt 120 H NI A 3 ® RO NI yKRKPINBPE PINA  g-
1Fo0dzA SGwhf 8t BBPIPARE AND | |y PO -bdo A RPK®LBIGST A
testin gticudenir.
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RSEAKEALl LX I yPNJI

AAFG GFNYFEP Sadt SNRSormhRG EyP o WHRFIHPANEM 6 St A NJ
RNi SeAz |1ySy asSoresSair o06S1ftAyRS RS AFIRS SR
SOGNI TPYRIF ny ANXE S NFRAMBRPr®SyaR f | akPSaP aP I yvorNg Sy 3
APYPNI NP RPOPYRI 1Ffly FEFytFN ! ytlFY 5NI Sé&

1 dir.

DN@SY &PYPNILFNPEI y2NNIf SENAYAY KSNI A1A dzO
G2LIX I YP 2f Rdz8zazif Rt ¥ = I K S J 8 NWID yGin %, P4 IINIPR/MNRye f &kl N
%R0, %d0icin %20 1 I R NR P NI

Dikkat:

 zZ¢+of2adzy Ry odzZf dzyty 2t aPt Pl KS&l LX F YL £ I
@1yt N GSaidftSNRS H Af S Tek )iy tederdedhSluind NI A 2 f
RSESNBE nop S1EtSYS]T IASNB]TYS]TOSRAND

T htl aPtP] RSESNAYRSY % 06StANISYAN]SY oAfT
0SEtANI SYySy % RSESNA IAINGBIY (3 MY PINFEmMaImSSINIAL SAN
| TSEEAEAYS AWRRNASEIY ANoMY {IHYitPE 31T | yNyS



Ornek:
1) %90cift yonlil- £ P yhRdBT-olur. PEk)=0.90
ZTablosudzy & A Y S NA R $ dnthufilitak i€k §KR=6.90/2=0.45,

Standart Normal Dagilim Tablosu
z [ 000 [ 001 | 002 | 003 | 004 | 005 | 006 | 007 [ 008 | 0.09

1.5 [ 04332 | 04345 | 0.4357 | 04370 | 04382 | 0.4394 | 04406 | 0.4418 | 04429 | 0.4441
1.6 | 04452 | 03363 | 03474 | 04484 | 03395 sls 04525 | 0.4535 | 04535

L7 | 04554 | 0.4564 | 0.4573 | 0.4582 | 0.4591 | 04599 | 0.4608 | 04616 | 04625 | 0.4633

Zk =1.65elde edilir.

2) %95¢cift yonlul f P yh RMIHEDS olur. P(Zk)=0.95
ZTad 2 4dzy RI'y RS €& SN308F2ENANS, A Ay t o

Standart Normal Dagilim Tablosu
i 000 .o 0.02 0.03 0.04 0.05 .06 0.07 .08 009

1.8 | 0464] | 04649 | 04656 | 04664 | 04671 | 04678 | 04686 | 04693 | 04699 | 0.4706
1.9 [ 04713 | 0.4719 | 0.4726 | 0.4732 | 0.4738 | 0.4744 n415f. 04761 | 0.4767
2.0 | 04772 | 0.4778 | 0.4783 | 0.4788 | 0.4793 | 0.4798 | 0.4803 | 0.4808 | 0.4812 | 0.4817

Zk=1.96 elde edilir.

3) %99¢ift yonlul £ Pyt RdOEN5 olur. PEK)=0.99
Z¢l 6f 2adzyRIYy icR PESNI/A=0z89%, | 1
Standart Normal Dagilim Tablosu
z | 000 [ 001 [ 002 [ 003 [ 004 | 005 [ 006 | 007 | 008 | 0.09
2.4 [ 04918 [ 04920 | 0.4922 [ 04925 [ 0.4927 | 0.4929 [ 0.4931 [ 0.4932 | 0.4934 | 0.4936
2.5 [ 0.4938 [ 0.4940 | 0.4941 | 0.4943 [ 0.4945 | 0.4946 | 0.4948 | 0.4949 &0 4959 0.4952
2.6 | 0.4953 [ 0.4955 | 0.4956 | 0.4957 [ 0.4959 | 0.4960 | 0.4961 | 0.4962 | 0.4963 | 0.4964

Zk =2.58elde edilir

Ho Ho Ho
Red Bolgesi Kabul Bélgesi Red Bdlgesi
U2
-Zk € +Zk
AATFO GFINYFEP GSailz 22 mn FytZ=-ymM@NpPpSerR¥E T A IOND
AATFO GFNYFEP GSads 22 p |yt B¥Ys NP SE AhyiSH 131 DBH
AATO GFNYFEP GSadx 2veredbdlggléri ¥ HRND YS® AhySH 1374 BBn g



¢S] GFNIFEP GSadGft SNRS INGSY aPYPNPYyP 0SSt AN
a4l RSOS 06 A.NJ dzOdzy RIF RP NJ

¢lFoft2ydzy aArAYSEWSE SNA 84/ INEBYRRA ESNI dzeeli F 1A R
dzeelG F R 2f YI DN @ SWHtyRE RSP | £ Pyl NI 1 GFof 2RIy
1T NeN]l 2fYF RSESNISNAR INIOSGPNPEtRPEPYRF GS1 GF

ONYS1 2NIFfFYl 2t apPtPEP
a:pn EPYBWNEF2ENHz % RSESNAYA odz I 0Af YS] A ce
ryn 2 YE ] R@ENEyTRloGRPZIKBS € SNA YA R2ENMz o0dzf | 6 Af
ifadesi de simetrilk hale getirilir.
Pa&oOTrnoyn FfPYPNP 4NYyINZ O6STAfRSYAFARABNE SO
faydaf | yIF N> 1 GlFof2RFY % RSESNAYS ol 1Pt Ol €
icerisindedirAnlam diizeyt mn & I &R PINBPNI{ B#H10AId NI FTifF VKA Y A ceh )

ZTaf 2 adzy RI'y RSE SNI0BWENID,] AceAy t 6

Standart Normal Dagilim Tablosu
z [ 000 | 001 [ 002 | 003 | 004 | 005 | 006 | 007 | 008 | 0.09

1.1 | 03643 | 0.3665 | 0.3686 | 03708 | 0.3729 | 0.3749 | 0.3770 | 0.3790 | 0.3810 | 0.3830

1.2 | 03849 [ 0.3869 | 0.3888 | 0.3907 | 0.3925 | 0.3944 | 0.3962 | 0.3980 | 0.3997 | 0.4015

1.3 104032 | 04049 | 0.4066 | 04082 | 03099 | 04115 | 04131 | 04147 | 04162 | 04177

Zx=128RSESNAYA | f PNJ

5): cop | fh T BERINER(X)=0.90
ZTaf 2adzy RI'y RS€SRN30802E0d5,1 A Ay t o

Standart Normal Dagilim Tablosu
z [ 000 [ 001 [ 002 | 003 | 004 | 005 | 006 | 007 [ 008 [ 0.09

15104332 | 04345 | 04357 104370 | 04382104394 | 04406 1 04418 | 04429 | 0.444)
1.6 | 03452 | 04363 | 03374 | 03483 (»449504515 04535 | 0.4535 | 0.4545

1.7 04554 | 04564 | 04573 | 04582 | 04591 | 04599 | 04608 | 04616 | 0.4625 | 0.4633

Zx=165RSESNAYA I PN

6): dhep | fh By RONBRIZKR= . QN ID

ZTad 2 adzy Ry RSE SNI0SU2EOAD,] A Ay t 6
Standart Normal Dagilim Tablosu

] 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 008 009

2.2 | 04861 | 04864 | 04868 | 04871 | 04875 | 04878 | 04881 | 04884 | 04887 | 0.48%0

23| 04893 | 0489 | 04898 [ 04901 | 04904 | 04906 | 04909 | 04911 | 0.4913 | 04916

24 | 04918 | 04920 | 04922 | 04925 | 04927 | 04929 | 04931 | 04932 | 0.4934 | 04956

Z«=2.33RSESNAYA I fPNJ



r ™
s ™,
A Ho \\ Ho
/ Kabul Bolgesi Hed Bolgesi
u ,// 1-Z0 .
_:—"--.-l i -'\-\_\_\_\_\-‘___-

H +7k

Tekd I NJ ¥ f IPaniars dildefine gore kabul ve red bolgel&is+m dHy > h ' ndmn
Tekd I NJ ¥ f SRnlaim3iazéyme 1j6re kabul ve red bolgelg&=tm dcp X h T ndnp
Tekd I NI ¥ f ITRinlamRiazéyme 1j6re kabul ve red bolgel&i=+20 0 X h T ndnm

Z4 YAY 1NRGA]l RSESNISNR | ySYy RNI Serays$s

Sol Kuyruk Testi { I € Y dze NHz] Cift YOnlU Test
Anlam Duzeyi H, = 100 H, = 100 H, = 100

H1< 100 H1> 100 H;|_|'I M
0.10 -1.28 (%80) +1.28 (%80) +1.65 (%90)
0.05 -1.65 (%90) +1.65 (%90) +1.96 (0.95)
0.01 -2.33 (%98) +2.33 (%98) 12.58 (%99)

4) Hipoteztest edilir:
AN KALRGST 1 dzNHzK RdzZl Gy a2yNI w &I YFRE

~ > A A

1. 16 YEFY mNYyS1ftSYRSSASNAE K SosPH{ LB yNBNID Y%

(0p))
Qx
c:

8 A

A

Orneklem standart hata, |, = KSal LBd ybelxanir.

HE & 1O YIY

Qw oz |/|_§ b >

Orneklem ortalam&  kriik ortalam R S 8, ®)NJ 2 £ RdzE dzy ® I isea PF PNJ KA LJ2
reddedilir veve alternatif hipotez kabul edilir.

2b.!' 0F YI'Y
HesaplananZR S € QRIBE NRA At S 1 F NDPE I 60§ PNPE PN
Z, > 4 ise H hipotezi reddedilir ve alternatif hipotez kabul edilir.



5¢ Sald a2y dzO iir vaydrand NIy PWR A NJ
1) z2<z 2 t R dz€ dzifipdlezZikabul edir ve;
T .dz A1TA I NYS1tSYAY @S Af Y bibirlefineRaZIGR diyt I | NNzt
1 Buiki anakitleniht @ Y P | YIeelSNhE SREY 0 ANBNI NI dalft | NyS
T T1A I NYyS{€tSY 2NIlFflFYFaP FNFaPyRI 311TfSRA
®eP{YPOZ Aal0lFdA&aGA] ol {PYPYRIY NN KR 220
RNO Nry N
2) %>z 2 t R dzE€ dzifipdlezret edilirve;
T 12 KALRGST A Y Sninkersitkab@ édir, yaniRiNkabuhedirS
1 Bu biyuklikteki ZRSESRR V APt PEI 2BHEEBP &PI NP 2 YI
OAKGAYFE ALV &2t ARMROESHNME NI A .Ydzl KicRBBE NA Y RSy
1FRFENJ { NeeNl O0ANJ 2fl aPtPlfl aANASHESH A 8B IRy
anakitlenind SNeS1 Sy FIENJfP. 2t YI &P &az2ydzOdzyl @I N

| ALRGST GSaidAyRS {dzZ Lyl OFreEPYPI: &dzl I NPRI RSe¢
{ PTPNI IDACLINBSATYAS ®RISGSNI A (I yPOG odz dzydzy OF & ||
1

Alternatif Hipotez (H):{ PTPNJ KALIR2Z GST A (I NbBPaPyRI G4Sad SRA
edilen hipotez.

¢S] FYEP YIYWHBPINGIAESRESIAY IAE SYRAEAYAT LI NI
0StANI SySy 0ANI RSESNRSY (I N&NJR a&leSREyoN& Np Paf
4 AT FyEP  YIYND PUNGIE ASIRSG SAfYIA T SYRAEAYAT LI NI

0St ANI SySy RSESNI RPOPYRI 2fFyl{1{fP oNINYy RSES
| ALIRGST  ¢ISMIGAG YNNG YNBPYP | NY S{PRIYKA LW PEPYY A RT I
NERRSGYSeS 31 NNBOS]T O6STAtRS IASEAGUANRE YAD |
Tipl Hata5 2 ENHz KALRGSTAYy NBR SRAfYSaa

Tip2Hata:, | yt P06 KALRGST Ay (FodAZ SRAtftYSahA

l Vil YT PISGPIENHNI2SSAYY aPTFPNI KAaLl2 G ST AYyA NBRRSGYS

A v v oA w



https://tr.wikipedia.org/wiki/P-de%C4%9Feri

Ornek:

AN FE eP Rz NIAV XA + EPNIPLEP |foeP R2fdz
getirip tamir ettirfliNXd | OF @Mt v /RIAFCE Pl R2f dzY & L& ORI OSA
G2NBF oFaAid | NYyS1tSY @I yiaSYAYS XFUNSKg, &S ceA f A LI
20,5 kg, ¥ 21,2kg, % 18,9Kg, ..., 4% 20,8 kg

Orneklemisath 8 G A 1 €t SNRA KS&l LI | yPNY

n = 40 torba
mNYy S1tSY =2oNAL4Ltkd YI &P Y
mNYyS{1tSY adlryRFNR alLyYFaPy °~ T oxXu 13

Orneklem standart hata,

m—i ™ TQ®SAL L I y PN

M__
Jr x = 21,4+0,506 kg

Hipotezleiin belirlenmesi

Ho Hipotez¥ 9t AYAT RS{T A | NI S f,5Y0 kgydlah Kidi dndkiitleddhli | £ | Y
®STAETYAO O0ANI NI} &aalf | NYSRESYNIRIdzIZ| NNYS |1 2 SIY|
olarak kabul edilebilir. Aradaki 2tdn'mZn 1 3Qf P] FIFIN)J] A&S GSalR
2f YL@y FyftrY GF BRYU®NI 8HyhdafilifzéeeREE BANI T
HlHipotez¥ . dz | N}}(B1#H&E&Y 1Bb>2tFy o6AN Iyl 1 NGt SRSy
2f YT ® I' N RF{A wmXZn 13 fP1 FFEN] G§S&alRNT ol
AfS TSNSt SO YADIAANIDY A.0dz 21t NBEEDE SIYWALY] NG TS Hon
1SYRAYS FAG o0F61lF O6ANIFYF{NGESRSY @S{AfYAO 2

R
S

Ta0F G HAEADIZe@riE 6 St ANI SYYSaA owhal RNINQFERY |
Al LIFyYlrarPy

| FdFaPl 6ANI GS&0G &ilSaiYirSe O NIPYPT (0 IANSA & | yKFSENY |
nIanpT nZamT nZnnpT nZannamTddd FAO6A O6AN RN
kiicildiikge, teste olan given diizeyimiz yiikselir. O nedstagstikgiler2 € | 6 Af RAEA Y OF
BEYPEYI AtS (SaRSEPLIVNTEnha @SNRBEHIB R yiPRE Y &8I S N
hrnxnp 2fadzyd ¢SBGRYnIHPSEE &NIPS@A I ™


https://tr.wikipedia.org/w/index.php?title=%C4%B0statistik%C3%A7i&action=edit&redlink=1

mNYy S1ftSYS RIEPE PYPYPY o06StANISYyYSaaAy

9f AYAT RSTA OSNRESNI GFNIYI &2ftdefl StRS SRAT)Y
GSNRAE SN ISYSt RS y2NXIf RIFIEPEPY 31 adSNRARNI SN
dSeAYRANI @S Gl YFYSY NI&aalf oAING PANMNR & NP oL
SG1Af SYNS30A DR dzdldr A cedrneklemNe 811 ccb A RO P2 Nzl © ! 8y P
OANRYEA LIS]T o211 &l &@PRI | Nifaind & € Pl ® A BRI &
RIFEREEMNI . dz 2NIIFEFYFEFNPY 2NIFEFYFAP FylF{NGE

YNAGA] RSESNARAY &l LIWlIyYlFaPy
wSlh FflyP RSYS|T HAINRIRI RiISSORIATEW PYE NAEBAGES v | F
RPOPYRLUPY tNBRRSRAf YSaAyA ale€ftlely 1NeN{ FfI
GFNFFX FNILP GFENXYFO @Seéel G4S1T GFNXrFtP 2flFo0oAf
Fy € o MIHYKASLE2 ASck Ay S o6 1+ NPT @

¢SaiG AadlraGAaGAER

Elimizdeki 6rnekleme aith\ZRSESNA | Ny STt SYAY O0ANI A&adl

KALRGST G8a0AYA &2 yZRAclSNBHNE THRAPY® 216 & @H B & WHA
dr;

3

o

Z= (21,420)/0,51 = 2,74

YENDPEFOOGPNYIEZT &2ydze @S &2 NHdzYy

Zn=2,74>7,=1,96 o | R P € RAo/r& kdyir.

. dz  RdzNHzY | 3l NBY St AYAT RS1A | NV S{1ftSYAY 2 |
2NI I f 1 YFAPYRIEY o0cRENYAd NEGSRNNBYhOYXSRSYES A1A
RSESNAYS RI YNSGINNRNENYRSEnN ORIZEERIMMEZY&SY Pyl | O
RNOYNOGNNI | FyA s2pUdf Al NI Rl KXY RBNAFNREN |
3S SRS SeAyS &HNQALPAGISHTAMEYAMY (F6dzf SRAESYST o 58§
R2f dzy @F LIYIF{1aIET 2NTH | RR& @Y tHINNI T SNBSTE SoGAN
BSNRAEAYAT 1FNFYNPY R2ENHz 2fYFaP 2fl aPt PEP 2 ¢


https://tr.wikipedia.org/wiki/%C3%96rneklem
https://tr.wikipedia.org/wiki/Normal_da%C4%9F%C4%B1l%C4%B1m
https://tr.wikipedia.org/wiki/Normal_da%C4%9F%C4%B1l%C4%B1m
https://tr.wikipedia.org/w/index.php?title=Test_%C4%B0statisti%C4%9Fi&action=edit&redlink=1

Ornek:

Kar3SGANBOSERT RRERYNILBY yP YS@Odzi GdzN» QRYWI &I
ustindel 8 f P] 3Sf ANJ St RS SRSNEABPEIGEPRBY y&RIF INI O i
2ty onn FeftP] 3ISHGANR | NYSEAYSh AR yadidolsSNID . dz
FyftFYfPtP] RNIS@AD

| nY . 206 ortaldnal2 188 1
H1: Alternatif Hipotezortalama 180

¢S1 GFNXYFtP (Saidf SNRS 3INGSYy aPYPNPYyP o0St ANI
sadece bir ucuR I R P NJp

P
ff \
i Ho \\ Ha
Red Bolgesi % | Kabul Bélgesi
o f{,f‘f 1-20 . O
— I “—a,q_‘_____

H +7k

Tekd I NJ ¥ f SRnlaim3iazéyme 1j6re kabul ve red bélgelg&=+tm dc p X h 'ndnp

¢S1 GFINIFEP GSaidf SNRSY OSNAESy 2t aPtP] R
SAYSGONARSY R2fleP 2NIF o1 f3S 2dns dzeDO5NI: p C
(yani% 5 anlah Pt P{ RNI Se@A0®d .dz 6S1TAtRS GFof 2RIy RS
1 NDPt Pl RNOSY %] RSESNR o0dzf dzy Ydzo 2 f dzNIb

Yontem1:
2 dn 2 tahask®lén?l] NIk IZf I YI & PYPY | NI fPT—l1=O.@O/2F¢®C45>f)\ el L
elde edilir. CUnk( sA YSGNR | T StftAEA yﬁeéy Z%H-lﬁm{mwg 1F N

b2NXIFf 5FEPtPYAA Ut Fadzy RISESNAY H  AhffS ad®if \RIPP)
RSESNAYAY &I NP RSESNRAYA o dztaMdsindarh P€A35 046 G Y RI I
RS € SINANGAPHRISEISYNA Y. 6 ST.65MI .Sdz A RSE INEB  RritikedaBrbaP | 3 S €
RSESNI AaS>

pH L —_—

o pH Vv — +180=187.120larak bulunur



TOAWSHESY 2RI €T Nk &EP] ORSESNRSY O6MyTdmHUO 0O N&
kabul edilirdS &2y dzeex 2NIFEFYF &fPl ISGANARYAY 3ISNI
8l I PNP®ROR PON®RY & LY 8P RNONYSOAf AND

Yontem2:
{ Gl yRI- Nl]tést-isfbat’]sﬂ(mPvfe&‘}’rPxﬁl-’{I- NI ZR & & $ NP € Yot I yPE I OATL A

Z=23097: pn 2f p=mPicPPpfU® S¥ o N& Nl 2 fHrhigbtelzg R4] ¥ NPR2 6
bahsedilen benzer bir sonugkabul edilir

Ornek:

Yeni birborsaT A NX 24 BNI OPt P] NONBGE SNR YA VA NBEBYBzI KA
NONBiGft SNAYRSY RIKIF RNON] 2fRdzZdzydz ARRAIF SRA
SRATSYy GSNAEtSNE GNY | 06NR|l SNLWN & PHEEPRNA YA Y
chb 2f RdzEdzydz 31 aGSNXYS]T GISRAND

100AY NSO G SNRAANG REYOANI | NYyS1 FfPYPNI @S | N OPf P
AfS KS&al LX I yPNX® mNY STt SYAY LANIATE BEASEPX My OT1 p
12YA&ae2yOdzadz | NIFACPRARR ] AT F20NENIfaPYFF NINPY R { A
Pl NPY &I LIPtFoAT AN YAK

lnY . 206 | ALRGSTY 2NIFEFYE T wmy
H1: Alternatif Hipotez: ortalama <> 88 Yl y POt F YI { AA0ERAEAVTAINI B
0§SadGdft SNRS 3INGSY &Py PNPYmRbiagssidk NI SeSy Fflys y2

Reddetme bolgesi: Z <Zsve Z>=2Z06": p |yt Yt Pt Pl RNI S@A O N&
2,5 bolundr).

Zh = (6rnek ortalamaortalama) / (stdRS @ «k alj NI 61 Ny S| al ePaPuo
Zh= (18,75 18) / (6 / (sqrt (100)) = 1,25

Hesaplananb¥ RSESNA X [ o6F EPRFETAEfSNI GFNF FPYREY GF y1
hp 2 fdnakBttemBNILEf | YI APYPY | NI f BT )AOOKX=A YA &I

nontp StRS SRATANX® { i yRLNK sy@mMivg f R RS ENK yPAY (]

RSESNA o SHILRGNI.SY A NP %

- 22,5:-1,96 ve Z5: 1,96.



12YAaez2yo0

. dzZ YS@O0dzi 12YAadae2yOdzydad AfS @&SyaA
NIA {FyPG 2f

2f Rdz€dz a2y dzOdzyl @F NXI1 AceAy &SiS
{GF YyRFENIG y2NYIY2RHIEPRAZRWWAE WedHdpoe A &S 06dz | NI f
Ny f Pl RPOPYRI{TA 2t aPtPlfl NP YySRANK

P v @ HZk xk.25) = 0.3944*2 =0.7888, %78.88

Alternatif olarak, pR S € S N <-1r25) t+ P (£4.25)

=2 *(0.50.3944) = 20.1056 = 0.2112 =#1.12, bu da 0.05veya p 4 i Sy o N& N7 i NNJ
sonuca goturdar.

P

DN} FA{ 2fFN}{ 6dz 6S{AtRS GSYaAt SRALANY

a/2 =2.5% on either side

Rejection Region T Rejection Region
Z=1.25

+F NEFe@PYalrft ¢Sad 1 ydSYA Teiy 9ftSOGANR b210dl
T +F NEFI@PYfFN}Y RFEe&FEP AaldlGAradarlasSt oANI &ly
T ' EFF @S o0SaGF KIFGFf IKNF [ecePARPRIY | @8NPy (Pt F
Tt RSESNAYAY @2NHzYfl yYlFaP 6St ANBAT 2ftF06AfA



Ornek:

AN FPNPYPY NNBGGAEA STYST 2NIIFEFYF FEPNIP
RSySiftSeSy oSt SRA&S &N At At SNRE PWA PEPRPG nkpN
KFEdFraPyP on AN} Y odz Ydzof F NRPNX s:m FyflFY RN
2NIFEFYEF FEPNXIPEP pnn 3IANFY {FodzZ SRAESOATL AN

| ALRGST GSaldAyAr 1dz2NFf PYOD
Ho: p =500 gr.
HY x  pnan 3IANPD

Orneklemderg 2 £ I efRSPHES N (K S4 | LI | Yy PN
(aFyREND & kASN {IFAGGE SoaaD=3

n A
g0 o

0

2> pp ANGBSY PMIONf PIEPyiREptkE I ndnpp SERS SRATA
tablosundan P@ZJ)s=n ®n dp RS ESNAKS € § NND RS2 & RESIiHEA NP 1

Z.(-258)=7(258),% RSESNI SNAYAY &aAYSONR I TStftAer 3l
Z,(-3.3) > £( 2.58) oldugundan ¢hipotezi reddedilir ve alternatif hipotez kabul edilir.
YorumCPNPY Py NNBGGAEA STYSTESNRY 2NIFEFYFE €PN
7N
/ \'\. H
H[l H/Ir.r Hu -.\ a
Red Kabul \ Raed .
bilgesi ‘I_.-’ bt:!gue;i \ bélgesi

0,005 0,005

- = 0,99 \"‘-H

-3.3 -2.58 0 +2.58




Ornek:

Il ENP 1 SaAOA O0ANI AfFOPY 2NIFfFYlF c¢cn RFETALFRLE
SRATtA@2NIY wl a3aStS aSocif Sy KI ainkdtk SNBsi 68 vec n QN Y ¢
&0 yRI NI bukihujior. @Pndnp | yflFYfPtP] RNIS@AYRS &7
R2 ENXMzt dz€dzydz 1Sai SRAYAIT @

| ALRGST GSadAyAr (dz2NFfPYY
HY ¥ X cn RFE{1ATL
H, : u > 60 dakika

hT nZnp O0@FYA: pphntl YERORP PRAYSENBRRSY R2f I ¢
dzeef I NI pQf A1 " RSESNISNRAYS (FNbBPftP| 3IStYSii

Yontem:

> n 2 fahak®EnPA NI It F Y APYPY FNFXf Pl GFKYAYA &F LI
PZ)=00kHT ndnp StRS SRAfAND {il YRE=NASREEBKRA Y A R
1 ND PARISEISWAY: 68BINI Sy A NI %

CaFyREND & FASNR €ROFAGYE SABES=1.5

o pH ¥ pd + 60 =62.475 bulunur.

mMNY S1f SY B3I It NAYU AA]B2.48% € SRNRKS'Y 60N & N Hy hipdieR dz€ dz A «
reddedilemez.

Yorum:: pp 3INGBSYy RNI Seé A y3Rdkikahcindemecimekid®ie P Sy 3ISe c

Ho Ho
Kabul Bolgesi Red Bolgesi
1-2U 0

€ +7k



Ornek:

.AfAYSY O0ANI RAESG AfS o FeRI Sy 1T wmn {(Af2
T FHePTttptdPEP
ARRAI YyPYy R2

uygulananRA @ SGAY 2NIF Yl o 1Af2 |
SRAf YASOUGANI 2pp INGSY | NIt PEPYRI

| ALRGST GSadGdAyA 1dzNIEPYOD
HY x x wmn (1At 2
Ho: 1 < 10 kilo

mNY S1t SYRSY RSIIS NRP \KBStatk NIt - yYP NI
CaFyREND & FASNR €ROFAGYE SARIES =(U/3

8 A w pm p
A- pfo pfo

%8B ANGSY I NIPEZBEPOYBMH]I AITZ ndndgd St RS SRAf AND
tablosundan P@ZO, I’ nond RS ESNASEAS NI NEBSH {4 REI Gy AVNID

HesaplananZRS € GRIBE NA AT S 1 NBPEFOGdPNPE PN

Z(3) >7Z( 258)>7%(2.33 2f R dzE dghiRdteyi redidedilir.

Hg Ho
Red Kabul
bdlgesi bdlgesi
o« -0,01

¢



Ornek:

AN {FAFOFRE Rt PIAGNBSGRIBGAYSEPSEDY ! VHI NNt Y
R2ENH2 &l {lFalol &adz a2Ndzydzftl (FNBP I NBPel

1A0ARSY OSNAfSNI RSNISyYAo @S FetPl 2NIFEl Yl
y fTAGNBLRGORGRBAz: WEAGANY b I ndam FyftlY RNTSe@
&2 NHzydz 2f dzLJ 2riverini2 I OF EPY Il {1 I NI

Hipotez

Ho: 1 =20 litre

Hi: p> 20 litre

n = 1000

W= 22 litre

M = 20 litre

s = 8 litre

Y B on 2fRdzZdz AeiAy %Y RBESNARHEEPRE PRE Y & K Aplpi AN
0dzf dzy dzNX» . dz 0 Af IAE SNRSY 42y NI H |O6FYlF AftS cel

1.1 0 WINY STt SYRSY RSt3S N®P KBtaH NI | yiP NID

2.1 0 WHesdplaanZ RSESRBEHLNA At S { I NDPEIFOIPNPE PN
Z,(7.9) >¢(2.33) oldugundan ¢hipotezi reddedilir ve alternatif hipotez kabul edilir.
Yorum:YAOAE SNAY | &fP] adz G4N{SUGAYA uwn fAGNBRSY 1

/N
/" Hokabul bolgesi % 99 \ Red Bolgesi
/ e =00l
- : e T -
=20
I ' - Zi
0 Z=233  Z,_=7905



Ornek:

AN A2t FaGF FANNYKIAPAWRS NWS YA Y& LI ISE® SING |
LI Iyt yRPEP IAO0A ISNDLS|TfSOALI ISNES{ft SOYSRAEA
LI {SGAYy 2NIFflFYF FTEPNIPEP nopp 3INIY @S adl yl
«NBUGAYAY LI g1t $RPEIPI T NS B/5BIaGS RIAREGEveR NT S & A
duzeyi) kullanarak karar veriniz.

HipotezSimetrik
Ho: p =500 gram
HY x  pnan 3ANI Y

n =100

®= 495 gram

p =500 gram

s =20 gram

Yy B on 2ftRdz€dz AceAy VY 2 NXMdblodanRb SSRytivenYdizeyd icikK A LJG A
Zk=1.96 bulunumNJ} S f SYRSY RIS NEP |KBtal NIt | yP NIp

HesaplananZR S € QRIBE NRA At S 1 F NDPE I 64§ PNPE PN
Z,(2.5) >¥¢(1.96) oldugundan ¢hipotezi reddedilir ve alternatif hipotez kabul edilir.
tF1SGft SNRAY | EPNIPEP pnn 3ANI YRIEY FINJfPRPND®

Ho Kabul Bélgesi

/" N\

Red Bolgesi
o/2=0.025

Red Bolgesi
0/2=0.025




53. 5F G ! yIHipatez Xedth Y R S

5141 1y2ydedideeRlI dzl YFYyEl 6y KSN]Sa KALRGST 4GS
GSadAs AadlraAradAalasSt 1FNFNIFN SSNYSRS {dzf £ 1y
2t 1 NI L2 LINf Fa@2y LI NI YSGNBaAR2EINYA ©2E Ry dzye I il
edilmesidir.

9y A@A 2NIUFEFYlF LISNF2NXYIFyal alKALI F€t3I2NAGY!
FEIA2NAGYFE T NRIY REFEKFE A@A 2fYlF AP 0S1EtSYAND t
OANJ GSAIRNTGSY (leylF{ftlryPe2NaAI K

Cozum, herhangi iki algoritmaN& a Py RF { A 2NI Il f | YI LISNF 2 NXY I v .
2f YF RPEPYP RSESNI SYRANNYS] AceAy AaldlFdArAadaiast
hNIFEFYEFE Y2RSE LISNF2NXYIFYyaPylF 31 NB Y2RSt &S ceA
hangi ifadenin ornek veriler tarRfy RI'y Sy A@A O0S]TAfRS RS&AGS{T ¢
L2 LINEf I ae2y KF{11PYRIF OANBDANRYA RPoOflLI&ry A1A

> 04dz

S
S

2 F N1 ytFYEfP 2t RdzEdzydz a4l 8f SRAEAYAT RS 0
Modele giivenmek ve tahminlerde dzf dzy YI { AceAy KALRGST GSadAr {1«
| NYS1 OSNRARESNI {dzE £ FyPEFOFEP TIFYlIysS LRLNfI &e
GSaGA @I LIPEFNI{1Z 0dz OFNEF@PYEFNI A&aGSYySy o6ANJ

51 G | nfoddlekiigdnelile k] I G cel LINY T R2ENXMzE | YI 1 dzZ £ | yPt
LISNF2NXYIFyatltNPYylF 3JI NS aSceAfANP 9y AeA 2NIIf
2NIFEFYlE LISNF2NXYIyal alKAL FE3I2NRGYFEF NRIY
performanstaki fark & G G A a0 A 1 a St OANJ GSA&AFRNTFTOISY (lLeyl
Ff3I2NRARGYEF +FNYaPYRFE{TA 2NIOFEFYF LISNF2NXIya Fl
AcAy AdaGFrGA&aGA1&aSE O0ANI KALRGST GS&aGA {dzAE £ yY

a2RSt aSeAYH®BI (idA NBPRKEKIXE APHR] (RBEESNI SYRANYS&A
Y2RStfSYS@A @S LISNF2NXIyYyatl NPyl 31 NB {FNDBPEI
A@A LISNF2NXIyaP StRS SRSy Y2RSt @Seél Y2RStf
GFKYAYf SNJ &l LIV I 8ldnabiedeld dom dddl olakakeseyilir. Bulzkldita

LY FTTRGAZNRAGYFEFNP @S RSNAY | ENBYyYS AftS NB3II
modelleme gorevleri icin gegerlidir.

Ydza dzNBEdzZi 2ft Yl al RIFEX Aadl Gdaadal anSybrunfamayie G ST
KSY RS &az2ydzoef I NPYy adzydzydzyl 2fly 3INDSyA | NI
Iy I EYAZURRSEEAE SNAYA {FNDPEFOOGPNYIE &I @S YAKFEA 0AN



KALRGST GS&adt SNAYAY &l WNdel &d& 3 dkf oelyoYAl f SAPNIP | TYER |
R2ENHz {dzf £t FYPYP | 2NRdzNJ S aObSYIFINJ GSalAyAr o
PRH cel LIN})'T R2ENHzZ FYI@P (dztFyYF] Aceiy oF1P ¥
51 4 I WIIRASE X SINA YA AadlFIadB8NL ASHNI OFPf PYP®E IP]
1dzf € FyPEFoAfSOST AadGlraAradaarlasSt GSad GNNI SNRAyY
Beceri Tahminia 2 RSt 0SOSNAaAYAYy O06SEtANIA O0ANI | f eNAN
GNNNY N &PYyPNBENMIH ORZ & NWRydeEFdz RANJ 2 NI y PO @Se@
istatistik) olabilir.

Tekrarlanan Tahminlef TadF GAadGA 1t SNA KS&lF LI FYF] Ay
. SEANIA O0ANI Y2RSEAY FeyP @Seél T NJinBsi, SN ¢
1dzf € FyPEFoAf SOS]T (Said GNNNyN SG1AfS@SOS{1 AN
CFKYAYE SNAYSGINAPE R¥ZPYP GF KYAYESNR | NYSEAYAY
2fEYF @I O0AT AN . dzZ LI NF YSGNR] @Sel LI NFYSGNR]
belirleyecektir.

Merkezi E A faA2YR'SfT o0 SOSNA 3ISySttAl1tST 06SOSNAR Lz y¢
@gSel YSReély 3A0A O0ANI I AadGraAraaAal 1dZ tFy-
R2ENMzZRIY KSalol (FalroAftAN @Sel |fYlF&FroAfAND

TadlrdAaadgA1 a3t NPANISYSad A 2vdeddd GSad Aadl GAaa
Y2RStfSNJ FNFaPyRI1TA FTIFEN]JPYy 3INGSYy @Sel Fyftl Yt
@2NMzYt FyFoAf AN @S (dzZ f L yPtlFoATt AN . dzZ A&l i
moRSt &SeAYAYAY O0ANJ LI Nel @aP 2fFN}¥1 RIKF 3Nocef
ASeAYAYAY OANJ LI NelaP 2t NI AadlaAradaarlast
| YNYS | f PYRPEPYRIX | 1St 1dzf fFyPY RdzNHzYdzydz |

wSaINBaezy Y2RStEtSNAYyA StS |fFfPYY 52&NYzALl f

dz& RdzNXzf RdzEdzy Rl = R2ENXMzydzy SEAYA @S 1S&AOGAYA S
1FrdarePtF NPYPy FyflYEP 2fdz) 2 YIYVPRPPRYP 5REND
NEINBaez2y Y2RStfA KSNJ e f POGPNPEt RPEPYRIFEZ 110
R2ENMzydzy FyftlYEP 2tdzld 2f YI RPEP (GSald SRAf AN

| ALRGST GSaidA 3ISNRS{tSO0GANNYVS] Acwiy GSYSEt | RF

Bir hipotez formdule edilir.

Onem dizeyi belirlenir.

Testin tarana belirlenir.

¢SAaGS IINB AadridradAr]l RSESNISNA @S LJ RSES
1 Karar verilir.

Hipotez testinin tirind segimi:

¢ KYAY RSEAOTSYAYS 3IINB 4GS

icing @3Py 2ftFN¥1 (dAflFyPtly (dSad AadlaAraaalts
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Tahmin 51 €Pf PYT ad Sy Nitelikler

RSEAOG €
Nicel b2N¥YI f 1 Buyldk numune boyutu
Z¢ Test A N < =
T .AftAYSY LRLNtlIaez2y
Nicel ¢ 5 EPf 1 Ornekboyutu 30'dan az
T-Test . < = < >
9 t2LINflaez2zy aiul yRIFN
Nicel tzimij Test 17 o @S&l RFEKF FETfl
RIEPEPYS AEGSRAEAYAT RS
Nicel bSEII-G)HNA 7 . ANJ KALRGST GSada
RIEPE P RI'yYNONYN 3ISNB{GANR
Kategorik ~ NA ChiSquare ¢ . I EPYaPitP] GSada
test 1 C2NXYRI 2fYlIyPy 3NI

ZA &0 gATRsHA €A

mNY Sl Y2NXIf OANAROGEPEPYASA PRAEAYRSPNIP h NI |
L2 LINE F a2y LI NI YSGNBt SNAYSNAINBE YKERY PI 16\ RNI®
2NILFE1FYFEAP AES {FINDOPEFTOGPNYI] A&a0SRAEAYAT RS
1FNBPEFOUGPNYE] AAGSRAEAYATRS A1A I NyS1T % (Sa

TA &0 §WTediA € A
mNYy Sl O6ANJ ¢ RI EPf PYBRNPI alel2lyA LLI SNI GYASIANGSR SS N® S
AalGl GAAaGAEA (dzE £ yPEPNP ¢ RIEPEPYP y2N¥If R

RIKI RNI OANI (dz@NXzEIl &AFKALIWGAND mNYyS{iftSYy o
LI N} YSGNBEt SNA oOAf AWYNPANEI ¢ RIFEEPEPYPYP | dzf f

FA A&l gRtésit A € A
Uc veya daha fazla grup iceren numuneler icin F Testini tercih ederiz. Birden fazla grup
Uzerinde ttestiyapmak, g Kl G 2t &Pt PEPYP | NIPNPNWP . dz I

Varyans analizi (ANOVA), iic veya d&hal f | ANHzo dzy 2NIFE€FYFE | NPY®P
0StANI S@8So0AEtAN ! bh+! 3 NI oef I NPy -Rsldrigif AEAYA
1 dzt £ |y PNIp

FAadlGAEZGAEAT OSNRESNI LRTAGAT 2fF NF1 cel NLIPY

1dzt € yPf PN C RFEEPEPYEINP KSNITFYFY LIRTAGATA
C I' bdzyYdzyS 2NIFfFYFEFNP FNYaPYyRFE{A QDI NRBlFIaegzy
bS3AFGATF ool NLIP] OSNRE SNI AcAy 11T SttA1 RIYNONYN



Kirkare testi:
YIG§S32NA RSkark @]iS\y 83 NIPeoeANY 21tAF OF € PT o

T1UA -lGINNNB {(RS&GA Odzyf I NRPNY

Kil F NB ol EPYBRPAfPlLOEIANR] RSEAS61SY I NFaPyRI
belirlemekicin KY I NB G§S&GAYyA {dzf £ YPNPI @

Kil] F NB ! @dzY A@AfAEAZT | NYS|ISYENRS SHUBYAALR LIARA A
0SEANI SYSYATS &I NRPYOP 2f dzNX

| ALRGSTAY GSYSEA y2NNIffSOGANYS @S &aidl yRINI
GSYStA SUNI FPYRI RI yNeé2N»

b2NXIf RIFIEPEPYY

. ANJ RSEASG1SYAY RI-EIHISHY PO AYND NI S EBRINA ASRBR S S =
RSEAO|ISYAY VY2NXIE 2fFNF¥{ RIFEPERPEP @Sel y2N
RF€Pf PYPY 3ANIFAEAZT FoFEPRFTA 1T SEEA1TESNRY
Ortalama, medyan ve mod.

X—X

min

X —
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X — X

max min

{GF YRI N®PO I bAaRNPEYS5FEPEPYY
{GFYRFENG y2NXYIFf RFEEPEPYS 2NIFEFYFaP n @S adal

X— U
x”{’ﬁ‘ =
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5.4. T-Testi
T0S&aGAT 3INHzZI F NI I NFaPYRIFTA FENJEFNPY yS (I RI
dz FFNJ f Pt Pl IFINPY RPNMNG et YNIRI yIf caNSINANILI 3St SYS

Q1

21 OoF&AG OANI I NYyS1Y 5A@S8StAY 1A NONGAOANYNT @
ANJ e INY &NNBNXY . AN RIFIKI yST S8 2f RdzEdzydd F
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Ff APY (KPR 0 ANINBNID ! Ny FRFOEf I NPYPI P | NI 60 PNPE
Ff RP1fFNPYRIF &d2€dzl 3Pyt PEPYPY RIKF {1Pal &l
0AfYS] AAGSRAEAYAT o6Se3x o0dz a2y dzef I NJIfd SNPPNEPNI
1FNDBPEFOUGPNI N1 @S o0dz az2ydzet I NPy G4S&FRNFSy 2

| OANI I NYyS1Y {0dzRSydG ¢ (GSadftSNAZ 2NII
FYPEFOAEAND mMNYSEAY I OGOUAMNIRALD FAc® ASE ASNT GSAGNAYZS RS
AeAy @SYyA O0ANI 1lFyaSNI At OPYyP (G4Sad SiyYSy1 Aad
OLX I AaS02 @Seél bhoSTSNI KIFLPh DGSNRARESY 6AN 3NHzZLIW
beklentisi gosterebilirken, yedi £ + OP | £ 'y 3INHzL) bc &Pttt Pl 06ANI
DI NNYN6S 3JINBE Afloe A0S @FNIYelroAfAND ! YI 0ANJ
AcAY NFIOGPNXYI OPEfFNE &a2ydzef I NPY GNY LR2LINT | &c¢
icinbir Studentti S& G A 1dzE €t FyIF OF{1fl NRPD

TskorE A1A 3INHzZLI I NFaPyRF{A FIENJ] AfS 3INHzZLI I NI |
1FRFNJ 6N&N7aSzT 3INXzLI FNJ FNAPYRF{A FIEN] 2 11
NI APYRI1TA O0SYRPNBPA o i LR IYRZT IFINHzLIE | NPy 1Sy
FENJEP 2 RdzEdz FyftFYPYyl 3ISEAN . AN G G§Saida
a2ydzet F NPY GSININIFYFoAfAN 2fYF 2t &Pt PEP 2

Buyikbirta 1 2 Ndz aA T S 3 NHzLsbyleWPy FI NJ f P 2t RdzE dzy dz

Kiuclk bir#da { 2 Ndz &A1 S 3ANMzLI F NPy o0Syil SNJ 2f RdzEdzydz &l

T5S5SESNI B88E S&®E SNA

"Yeterince buyik" ne kadar biyiuk? HER&SESNA YA Y 2y dzyf | -RSAENINR] (0 S
g NRPNXP . AN LJ RSESNRI | NYyS1 O SNdeydénbBefel RSy

2f I aPft PEPRPN®» t RSESNISNR :n0 Afl 2mnn NI &Py
2pUE Al O0ANI LI RSESNR nZnpUGANP 5NON] LI RSeES)
OStANIANI SN mMNYSEAVWYSOPRBYE St REA NMRARI RBE € 8 R
YSeRIyl 3AS8StYS 2t aPt PEPYPYy &l ftyPl Ol :m 2fRc
3SeSNI A 2fRdzEdz FyfFYPYlF 3StSy nZInp &2p0v LI RS



Add up all of the squared differen

Subject®# Score 1 |Score 2 K=Y -2

1 3 20 A7 280
2 3 13 10 100
3 3 13 =10 100
4 12 20 -8 64
5 15 29 -14 196
4] 16 32 -16 2586
T 17 23 -G 36
] 149 20 -1 1
g 23 25 -2 4
10 24 15 g 81
11 32 30 2 4
SURM: 73 1131
(ED)/N
t=lez [((BD)?
2D (—N )
y N-1))
73111
t= . ((-73)?
| 1131 (—11 )
J (11-1)an)
-73711
= (5329
| 1131 ( 11 )
J 110
f=_ 2.74

Serbestlik derecelerini elde etmek icin 6rneklem boyutundan ceP{ I NPy ® mm | €SY
11-1 =10.

Serbestlik derecelerini kullanarakitt 6 f 2 adzy Rl LJ RSESNRAY A 0 dz dzy @
g21al s n¥np &2p0 (dAftFyPYyd .dz | NYyS1 LINRO6ESY

(2228)ti I 6f 2 RSESNPEMGRISNEHFRAIID 0Af S 1+ NDPEFOGPH
RSESNAZT odnpUftA]l O06ANI I EFI RNIS@AyRS (lFLof2 RSE
T NeN{INNY LI fonpd® hNIFEFYFEFN FNAPYRFE 60AN ¥



55. Chi{ ljdzZr N . I E€PYaPlitP] ¢Sa
Tl A 1134532 NAR RSEAO ] SIYIANSS o0l EEPPYYasPR TfEPREIP (01534
SNBSSt SOUANKE AND

NJ I aFradgPN arePaPx O I aNiddzy alrePaP 2tYlF] NI
rRtryRPNPtly ARAAGNYHIiSIANN)] GRBERRTSY |1 SGf S
RSeEA01SY o6l EPYaAaPI YPKE

{ PFPNJ KALRGSTAY T1A ({FiS3I2NA]l RSEAG]1SY ol EPY
lf GSNY I GAT KALRGSTY T1A {FGS3I2NR]1 RSE€EAO61SYy o
ChiYI NB ¢SaidA Tadlrarada]

. o ©O

@ o)

. dzZNF R hx 31 SYt SySy FTNBllyaP G4Syairt SRSN®

[
6dz 6S1TAf RS KSal L} I yPNY

YOOYEN G BAYOOYEN A DA
Vi £ @@ 0606

Serbestlik derecesi = @1) (c- 1) olan ¢ kritk deE SNA &t S (GSad Aadl dA

1 NDPEF OGP NBtPNIBEAS SESNEALIZGST NBRRSRAf AN®D

Ornek:

| AyaresSi SeAldAYy aSgreSairiyRSy o6Fe€PYapPli YPRPN
Fy1SaG @l LIPtRP @S KSNI o inMiizédyhidbiddiRrielgri istehdR Anket | NP ¢
42y dzOdzy R St RS SRAtSYy @GSNAESNI IOl EPRITA GFof

High School Bachelors Masters Ph.d. Total

Female G0 54 46 41 201

Male 40 44 53 57 194

Total 100 98 99 98 395
| AyaresSia @S SeAaldAyY RNITSer :22p 1ySy RNISeAyR
G2LX Fyly @GSNAtSNB 3JII NBS o0ANBBEaYy DNYaAaPYREOAOAL

YPRPNK

TGS 06S1tSySy alePtl NPy GFof 2adzy



cn AceAy 0S1tSySy RSESNI AcwAyYy 9T OHAMFMANANOKOMP
pn AocAy 0S1ftSySy RSESNI AceAyYy 9T OHAMFAOYyOLKOGpPT
nc AcAy 0S1tSySy RSESNI AceAyYy 9T OSHAMF pPOKODpT
nMm AceAy 0871t 320898)365508068] A Ay 9T
nn AcAy 0S1tSySy RSESNI AceAyYy 9T OMdbdnFmMAnOKODP
nn AcAy 0S1tSySy RSESNI AceAy 9T O6mMdnfF pyOvKodpTl
P AcAy 0S1tSySy RSESNI AcAYy 9T O6mdnfF ppOKodp Tl
PT AcAy 0S1ftSySy RSESNI AwAyYy 9T oOmMdbpnfF dyvkodppTl
High School Bachelors Masters Ph.d. Total
Female  50.886 49868  50.377 49.868 201
Male 49.114 48132 48623 48132 194
Total 100 98 99 98 395
. pT VYO LX T@® og
W E T
VEIY T®Hog WetT @

Serbestlik derecesi = ¢1) (c- 1) olan® { NAGA]1 R
a NERRSRAf AN

ESNRe&ftS dSad Aa
1FNDPE oGP NIt PNIEAS SES NE A LI2 )

S
S
Serbestlik derecesi ={f) (c- 1) = (41)(21)=3

o aSNDPSadfA] RSNBDREA PNIBOO6P 7.RR2ENKE dzy Rl vy &

KALRGSTAYA NBRRSRAfANI @S SeEAGAY RNITS@AyAyYy
a2y dzOdzy I @ NPt PN



Percentage Points of the Chi-Square Distribution

Degrees of Probability of a larger value of x 8
Freedom 0.99 0.95 0.90 0.75 0.50 0.25 0.10 0.05 0.01
1 0.000 0.004 0.016 0.102 0.455 132 271 3.84 6.63
2 0.020 0.103 0.211 0.575 1.386 2.77 461 5.99 9.21
3 0.115 0.352 0.584 1.212 2.366 411 6.25 7.81 11.34
4 0.297 0.711 1.064 1.923 3.357 5.39 7.78 9.49 13.28
5 0.554 1.145 1.610 2.675 4.351 6.63 9.24 11.07 15.09
6 0.872 1.635 2.204 3.455 5.348 7.84 10.64 12.59 16.81
7 1.239 2.167 2.833 4.255 6.346 9.04 12.02 14.07 18.48
8 1.647 2.733 3.490 5.071 7.344 10.22 13.36 15.51 20.09
9 2.088 3.325 4.168 5.899 8.343 11.39 14.68 16.92 21.67
10 2.558 3.940 4.865 6.737 9.342 12.55 15.99 18.31 23.21
11 3.053 4,575 5.578 7.584 10.341 13.70 17.28 19.68 24,72
12 3.571 5.226 6.304 8.438 11.340 14.85 18.55 21.03 26.22
13 4.107 5.892 7.042 9.299 12.340 15.98 19.81 22.36 27.69
14 4.660 6.571 7.790 10.165 13.339 17.12 21.06 23.68 29.14
15 5.229 7.261 8.547 11.037 14.339 18.25 22.31 25.00 30.58
16 5.812 7.962 9.312 11.912 15.338 19.37 23.54 26.30 32.00
17 6.408 8.672 10.085 12.792 16.338 20.49 24.77 27.59 3341
18 7.015 9.390 10.865 13.675 17.338 21.60 25.99 28.87 3480
19 7.633 10.117 11.651 14.562 18.338 22.72 27.20 30.14 36.19
20 8.260 10.851 12.443 15.452 19.337 23.83 28.41 3141 37.57
22 9.542 12.338 14.041 17.240 21.337 26.04 30.81 33.92 40.29
24 10.856 13.848 15.659 19.037 23.337 28.24 33.20 36.42 42,98
26 12.198 15.379 17.292 20.843 25.336 30.43 35.56 38.89 45.64
28 13.565 16.928 18.939 22.657 27.336 32.62 37.92 4134 48.28
30 14953 18.493 20.599 24.478 29.336 34.80 40.26 43.77 50.89
40 22.164 26.509 29.051 33.660 39.335 45.62 51.80 55.76 63.69
50 27.707 34.764 37.689 42.942 49.335 56.33 63.17 67.50 76.15
60 37.485 43.188 46.459 52.294 59.335 66.98 74.40 79.08 88.38




5.6. Gulcg Analizi

Verilerdenhesaplanan RS ESNAYAY nodmH 2f RdzEdz 0 A NI I NI 6 G PNJ
0dz LJ RSESNA I nxZnpUdGSy oNeN] 2fRdzZdz AwAy o

A v v oA v oA

KALI2GSTAYA NBRRSRSYSRAEAYAT A1A 2fl aP RdzNHzYy

1) aPFPNI KALIRGSTrA Y 1dzZ 0©0AN &2y dzeel dz
2) | NYyS1tSY o02édzidzz aPFPNI KALRGSTAYA 1 odz
8ryA ST I NYyS{tSNI S| {lyPdG aletle&loAfAND

DNe FyFfAT AT FNFXOGPNXYIOPEFINPYS GSadAy Yl {dz
AeSNXYSRAEAYA 0SSt A NISSNAS | LINRo3AS/R NINGRENENEDY |, 6 Ast 1S O Sa| A
0AN) INce aS@OAeSaAyS dZloYF| AcAy 3ISNB1SYy ydz
1dzf £ FyPElFoAEAND

Ornek:

.Y NI}adasStsS 0ANI NYADSNBAGS | ENBYOAAAYAY o02&d
A0FYRIENIG &l LIIFaAaP o AES y2NXYIFE 2fFNF {1 RIFEPEF
| NyS1 FfPys ol&ftSOS hIrnonp RdzNHzYdzy R L& ¢ AL
KALRGSTAYA 123X >I'mtn RSESNRYA ebilifizi SNYF GAF KAL

DSNXeS| LRLINflFaezy 2NIlFfFYFAP >I'mtp A&aSI KALR

z—p
 o/vn

) (a)
T=pt+tz|—
AW

9
T =170 + 1.645 (—)
v 25
= 172.961
.dz ySRSyftSs 31 TtSYESYySy I NYyS{ 2NIltlFYFaP w
hipotezi reddetmeliyiz:



mi SGft ST IASNS]T oAfAYyYSeSy ILBRINEtpadgyl 2&H8 N¥ I §
f SKAYS 123 >I'mtn aAaPFPNI KALRGSTAYyA NBRRSIH

NERRSGYS o

bdzydzyS . 2edzidz .1t NYNYNy 1 Sa
mN}yS1tSY oNeN{lfNEN &aloAatasSs
|

FLEFYYE &P
ikisinindet T I £t YI 4P A&GSyA@2NELl =

CALI L h KFEGFaPy-T
NYyS{1tSY oNeN]lfNEI
. SEANIAIRSYE SNESNRAZ AxeAy ISNB1SY Sy 1 NeN]l | NS
RSESNI SYRANNYS| AaGSRAEAYAI

>SUy Ay 2flaP RSESN
Tek Kuyruklu Test icin Ornek Boyutu:





































































































































































































































































