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 Course Objectives: 
 To familiarize the students with the foundations of probability and statistical methods 
 To impart probability concepts and statistical methods in various applications Engineering
• Unit 1: Descriptive statistics Statistics Introduction, Measures of Variability (dispersion) Skewness 

urtosis, correlation, correlation coefficient, rank correlation, principle of least squares, method of 
least squares, regression lines, regression coefficients and their properties.

• Learning Outcomes: At the end of this unit, the student will be able to
● summarize the basic concepts of data science and its importance in engineering (L2) 
● analyze the data quantitatively or categorically , measure of averages, variability (L4)
● adopt correlation methods and principle of least squares, regression analysis (L5)

• UNIT 2: Probability Probability, probability axioms, addition law and multiplicative law of 
probability, conditional probability, Baye’s theorem, random variables (discrete and continuous), 
probability density functions, properties. 
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• UNIT 3: Probability distributions Discrete distribution - Binomial, Poisson approximation to the binomial 
distribution and their properties. Continuous distribution: normal distribution and their properties.

Learning Outcomes: At the end of this unit, the student will be able to 
● Apply Binomial and Poisson distributions for real data to compute probabilities, theoretical frequencies 
● Interpret the properties of normal distribution and its applications (L2)   

• Unit 4: Estimation and Testing of hypothesis, large sample tests Estimation-parameters, statistics, sampling 
distribution, point estimation, Formulation of null hypothesis, alternative hypothesis, the critical and 
acceptance regions, level of significance, two types of errors and power of the test. Large Sample Tests: Test 
for single proportion, difference of proportions, test for single mean and difference of means. Confidence 
interval for parameters in one sample and two sample problems

• Learning Outcomes: At the end of this unit, the student will be able to
● Explain the concept of estimation, interval estimation and confidence intervals (L2)
● Apply the concept of hypothesis testing for large samples (L4)

• Learning Outcomes: At the end of this unit, the student will be able to
● Define the terms trial, events, sample space, probability, and laws of probability (L1) 
● Make use of probabilities of events in finite sample spaces from experiments (L3) 
● Apply Baye’s theorem to real time problems (L3) 
● Explain the notion of random variable, distribution functions and expected value(L2)



• Learning Outcomes: At the end of this unit, the student will be able to 
● Apply the concept of testing hypothesis for small samples to draw the inferences (L3) 
● Estimate the goodness of fit (L5)

• Unit 5: Small sample tests Student t-distribution (test for single mean, two means and paired t-test), 
testing of equality of variances (F-test), χ2 - test for goodness of fit, χ2 - test for independence of attributes. 

• Reference Books: 1. S. Ross, a First Course in Probability, Pearson Education India, 2002. 2. W. Feller, an 
Introduction to Probability Theory and its Applications, 1/e, Wiley, 1968. 3. Peyton Z. Peebles ,Probability, 
Random Variables & Random Signal Principles -, McGraw Hill Education, 4th Edition, 2001. 
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UNIT-II:PROBABILITY
Lecture Notes



Psobabllg 

Ramdom Expeyiment: an eperimen isContuckd an 

nowber 'mea undey esseiall, identitad Conk: liona theye js 
Set al possi ble cotceme s asoclesaith it ta neul 

ottome), ho Ceylain and any one t te Several Poss:ble outtone 
pe i mtnt CaDe d a Ramdom yal or Romdo) Experime 
Cke outCome ae nouon a) elemetany enen anda Ser 

uttem h am eu 
Eaualy ikely Even: Ev a 8 aid o be egualuy litell, 

When heve u mo eson b epect amyo ne k alhey than 
Omyone o vkeys 

6x wh en a Cad udyaon kron a pack, my Cand may be 
etbfai nad.In tes lyoil all t 52 elemtnlany ewnba Equell 

Exhauslive Eveni All oss ble ouems many yal ae 
non a^ Exhaus liuu euena 

nd Tai 6X n Toinn'a Coin Iheye ane luw Exhausslie euie Hedd 2. In tyaoing a die, theyt ant b Ex haugiu ee,t 
e tihg 1n2n3 s a 6 

OR) Dspin Evens Mulualy Exclusive Even Even5 a said obe huluall 
eackosi ve ewdegcet. s t haprenivgny one eenin alyaaRtludes ta ha preni a y une ka okes. e 

no lwo more o ennG Can happen Simo|aneasy SameTyial 



PYobabiily; In a JNamdom ezpevi mel, lo keye be 

n mulualy sucdosive and equallg Lirely elemenlsu eue,b 
ttEbe Om even Lpevi ment m eemenang 

eens koTm eont E, a Pyooabil1l 9E %debined as 

Number elemenlang enen in PCE)=m 
n 

Tota hunber elemenlauy eueh yado t 

Ler E denol, ta uont hon occuyene je, a 

hUmber elemenan eno nE n-m and hénle 

a PrebabillG 

n 

PCE)PCE) = 1. 
Henteo< pce)1 and O PCE) S1. 

Eoho Calle d Comple enon, eva e 
PCE)= 1 eue, E Aaid to be Cey lain eue, 

Hente 

PE) = 0 te eusnt E is Clea. an Im po SSibe at 
Sinple Even An t a via tkar Cannot be guvt 

pith called a Sinple even n elemenlany ue 

SpeSpace ha Set a posseble Simple euonl a 

ial Calle cd a Sample Space R t yid Gach eleniu 
a Sople S pace h talled a Sam ple, poin Ang Sube a Son-pe Spale n om ee. at gene yally denoes 6. 

Sa-pe Spate dendes y S. 



Probabilil5 AptiomaApyoach 
se let S be a kinte So plo Space. A e valuod kunc 
P5yon pase Set S no R called a probibilig" bmel.an on 
S bollouting hyee aiomaae Saisbie . 

Axiom poslivily PCE)>0 by eve Subt EJs. a Axion Ceylaini,: Pes)= 
3 Axtom Union: 6Ei,E dsjoi Subsela s 
k PCEjU E>) = PlE)+ PCE>). 

a Cotn lsse d ou Cewney 

S H,T 
No.out Come = e 2 

2lwo Coina au, lo SSed, 

but Come S:7 HH,HT, TH,TT} HK 

No ut Come = =4 

T 

T 
3. 3 Ceina ae bssed 

Out Come, S- HHHHHT, 
T 

HTH, HTT,THH,THT, TTHTTTY 

T 
T H 

H 1 1Z 
Nou Come 2: 8 

4 a die Tolled 

Got Ceme S:11,,3,4,5, 

o out Comy 2 6:6 



5 Two diey a Yoled 

6u Come S: 

U,), C1,2), (1,3, (1, 4AUS )i,6), 
, 2 (+3),0),2, 5)12,6), 
3,13,2)3,3),)3, 5)0, 

23 S 

,S 2), ( S,3), (s,X5,5) G6 
C)6,a(4,3) 41,(,52G9 

Mo.t Comy = 63. 

G. Deck playt na Canda Totas No Cands 52 
Neblack Cands - 26 clubs amd Spads ane black 13 
N Red Cands 26 LHeau and Diamonda ar R) 13 13 
No4 Pace Cands 12 { Tacka, Gueen inga 3xy21a 8la Cands 
clubs) Spador 

3x412 ReA Cads Heans (O) Diamonds () 
Ace Ace 

ACe Ate 
2 

2 

3 

8 
lo 

10 

Sar o GuRen 

Jack Gwen 
veen x31 LUeen 

Fale Cand 13 13 
13 3 



whar is ke Pro babill l bw a leap ean hawe 5 

hondtys d 53Sundays ? 

Sol: A leapyesn haS 366 daya ie 52 weeks nd 2 da 

hese lo days Con be Omy one k Gooou 7 a. 
Hond Tue Ci) Tuewed Gu GedThuys Civ) Thua Fy 
VFy+Sot N) Sata un (viy Son Hon. 

et E be a euent 4 haluig 52- Mlondaya aud 53 Sunduga tn i 
yenr lo huber possible Cases n: 7 

NUmbey bavouyable Caey t E m =l.(Stun 
onrowoade 

Coy 
PCE) = m 

enen 
Deley mine a probabiliy bw eaih golouuiug 
A non- dehecdive bolt uil be bund i eu Goo bollr 
ayeady eLomined 12 were dehecie 

Sol:la Probebili5 debee bolt pCD) 2L-
600 

whae m No delelin bo 2 

nNo 4 bol = Goo 

h prob indig a non - degecliue bolt 

PCD) 1- P(D) - = o.9s So So A box Conlains n liucel mayeed | hvoughn. Two ickeli a drawn in Bucce ssion wi hoot nep\atemen Dele Ymine la Prob tar t humbe on t iccels anr Conae cult we intege Th Sol:ae box Conloains n iexels manked thvous n. 
no ways in whith l ice Can be dyaun wi Kou nepalemur nln-1) 

Conseoli w inihus zn -) 
Reuiyed prob /n nln-1) 



S 

1 

C
 +
 



Condilional ea: a6E, ac 2ens a Senple. Space 
S and E ccuYA alfey lta OcCUVYnte Ei, s t 

en coyvn Ce E2 atle k event E, hcalled 

Condlionad euet qe, aienE. t denele J a 
SCaur, we okine 

2 

T Coina as losses dLe evc+ gethnwo a t, ta heye a- le one ala Conlailional vet. Tu Unb tome d dte ae hY DLn Sum num wYown tn tom 1, 2 92in oe te, aCndi lionad ea,nt 

end: Cendi ko Probailg: E,and Ez ane Cs u«ns a 
Sample Spate S aud plE)to, ton ko Praabl5 g e 
atey euanE, hn octoyd Gled a Cond lio 
Prooaloily eue,t 9Ez i G, Gud i denozs k 
PCEE)P)a ad ue deGine p(E)PCEE) 
Sinilaky we dehine fC9 )= 

PLAlB) PlAnE) 

PCE) 
No-lbmut ,0E 

PL8) 

a) laaa) 

PlA) PLa 



shli and Proue Muliplcui keon Probabi lig 2 

Sol a ân a yandoin eRyniat t6 E,,E ae Js 
eues suehta PCE, #o a pLE)to s, 

PCE OE) - PCE,) PLEfE) (P) 

PlEoE = plE>) PCElE 
o o Sbe San-ple Srate aLBe Ciaë eik t 

YOdlom peri nant: Cct E,,E2 be eens s 

ch, a PCE)E0, plE>)#0. Stnie piE) $o 

by oirulonConCd lioPrealili5 jE9i 
PCe, ) : PCE,aea) 

PCE) 

7PCEOE») = plE,) PCE/e) 
Snte E») #o p[E 1e)PC,0) 

Py 
E aE)> PE) PCElE) 

Cempound Evet; when le ov more eneng OCCUY 

Cenjuiep kilt eath oev, ei join octoytnie u 
t 

Caled Compound Nat 

Ex: A2 als.at draun rna 9 Corloini 4 
Glack at kals, draug 2,nea b o2 hl kas anpoand eust 



independent e occoYYente. ka euoyt E ia net 
agjecked by ke occyence oy non occUYYence ko ewenrE, hon ke euG,t E2. iu Aaid be Independa,t E, aud 
PlE>le= PCE). 

ab pce) +0, PCE) #0 Ond E k independent e, 
nE s i ndependent E2In this Cae e say tat E,,E Qt Mufually Independe oy Si mply Independen 

Dependent even: k e occuyente te euer E2 S 

etecled by lke occuvYenled E,on t uentE,,E2 ae Dependent amd pCE-/E) PCE) 
dheovem I E, Ond E a independent evona a Sam ple pace S, n y E md Ea independeyt ai) EEinderpndat it) E Eans independen 

OR 
Aomd ae independent en shous t A),(A, E) Oms (A B) ans also indopondem. 

Pyoo 3 e, , Eaindepndent eOn n PE nE) =PLEDPE,) i pCE, aE,): PCEUE) AnB: Aue 
A S-AA PS-(E UE)} 

PCs)= P) PEUE>) 

-iPlE)+PlE»)-Ple,oEj 
1- PCE) - PlE) + PlE)PCE) . 
-PlE ))- PCE) l-PlED) 
[1-PCE) C\-Ple) 
PCE PCE) 
e nd E, a îndependon 



( 
1

) 

()
 



ACad s dyauwn oma wel shuiiled pack dCad 
ha is t Prob a h eiker a pmde an ale 

col: ct S be a Sample Fpace all Simpe euca5 , n:S2 

Ce A donele a ee,teing a Spade ad Bdenote Eeue,t 
uig an ace 

len AU B e ee,t aliga Spade oy an Ace 

my 

AnG: Ca euet eling a Spade ad an Ale-1. 
N pad, - 13, No ACes: 

m 

PCA) PlB) 
PAOB) :2.,1 

n S 

g A on gmplAUG)- ptA) +PLB) -PLAnB) 
plaUG)-. 7-

S 
dhyee sludeG A,6,C a in 7unning Tace A and have ta Same Pro i nning aud each h lwite ay ikely lo ein ay CFind t Prob a Brc win 

Sa AUBUC = S SAmple poace yace 
dala pLA) plB) Omd PCA) 2PC) PCB 2PCt ehae plA)PiB)+P () PCs) Sm Prob 1. 

PIAPe)+pcco = A,s,ca 
dsjeint pC)+2PC) + PCO = 

SPCC= 1 =PC)= 
PCAD a PCB) 

PBac o 
o Prob at B Cina iBUc)= P(6)Tr PBUC) = P()+PC() -Ple 

+ 0 = 3/s 



rom. a Cily 3 newa pape y} A,B, t Dong 

published. Aincad a 20., Bnead by l67. 

Chnead by l4 7. bek Aand B atead y& 

be A amdc as ead hy 57. bo B amd c 

OnR ARad y 4 7. and all thyee A,B, ne aead 

7 What h ta pecenlage popJoln 
wed a lear me PopeY 

Sol: Gi, tar A): 20 2, pit) : : 
loo 

PCAnG pAOC) PGay: pAn8n): (oo7 

loo 

PAUBUC p(A)-t P(B) + pc)- PtANB Plan) 
PCBa)+ plAo Bnc). 

Loo 

2 3S 
LoO 

PeyCenl�ge 9 populaas ta ead at lat 6 ne 
Paper 3 lco= 3s 7 

A A bag Coniaina 1 2 balls numbe red brom 12 
obal) aken arandom. ha Prob 
havin a ball wi a numbey Hhich b a mul ipe d ei he 233. 



S Numbey ays draucing a ba brom k Jiutnbaa 12 

Nombey ways n Hich it wlbe a mollpe : 6 e 2,1,3,10, 12 
PED6 

ic 349,1 

3 E 

NUmber uys in vhich numbev 6n L baN ha mullk de3-, PCE 

Numbey was in kdn Rha ho- m bal , multpl, 2ad ie 6,1h 2PLE 0) 
p 

Addi\lso herrtm Pob PCEUE) PCE)-+Pl¬)- plE, 0E,) 
PCEOE): 
one Cad is dyawn om a egulan deck S2 Cada. ha is pyclo Card being eiter ued ova king ? Sol :No sas draoina one Cand 6tom a pack 52 : S2 Numbey nys in which it aed = 26 
G prcb draueng ed Cand (E) PlE,) 2 S Nowuys in whith it ha king (E) = t, PlE»: 

S2 No oys în whih ita King am Ned ulE,0E) = 2 

No 

PCEne= 
S 

adovon heortn PlE,UE>): p CE,) +PCE)-PE,0E) PCE,U E)- 26 
26 



Bayes aheovenSWomtt 
E,,Ea En antn inuluallclosive md ahau 

n i'n a B A ple spate CAB5Sudh ta pCEi) >0, i 12 

eeu 
S and A am okey et in s ine vacdliug wy ee, 
Esudh ta pla)>0* 

PCED,pE>) ---- P CEn) Ond pAl¬),P(AlE)Peic. 
PEK) P(A/E) PCA) 

PCE)PCA/E) +Pl6)P(AE,) + *"+ Pl6pAVe) 
Pree E,E, - - En a n us S Suchta PlEc)> oad 

C , tj wh j ),2,- m Aho E, E. En 4Lcui pe evonejs 6 S and Aj a oky eve,F S whne p(A)>6 

S E ,UEUE3 
U En ad 

A AdS Aa(E,UEUEz --- n) 
ae) UAaE) U(AaE3) U- . 

-. Vßnen) Here Aae,, AQE, AaEn a muualy duive eua5 an p(E) : PCEx0A) Pl Eje0A) PA) 
PLenE)U G0E,) U- -VG0E PCE0A) 

PCAOE) +PlAQE) + -
+PA0 En). 

PE) PPlE) 
PCE1/a) 

PCG)PlAlE) + Plo-) plAIEyt- +PE»)Pl 

4 
Ajen 

ente Pont k dheort 



In a Cevlan Colege 25/. boys and 1o/. 9ls an 

sludying makawad, d gilh Const lioli 6o/ Slude,s b 
a what i a prob kat matemali, being sbdied 
b) a Sluda,t i Selecdis at andom di hound t be Slgino matmas,, hind he Prob tar ki sfuds,t a a 9ry cC) a bou 
So Giue, tot plBoy) P B) : oy * O 

PCaT) PlG,) = 607. oo 3 
prob at malsmalg h sludied giut,n a tasludest h al Pl/B) 257 2= Y4 loo Prob ka matimalig Ssloted giv,tat ta Autoyk aSy Chle,) : l0-/ 2 ooo d pob tat a Bludat zluêied matlimalí, 

Tota pob heoyt PLH) PC)P ) PlB) PC/B) 
b y Baye ahe ovtm, Prob nataliy sloden a 9ir Pn) - PC)Ph) 

PCh) 
Prob halayi sludith a boy n p(B/,):. PPC/ 

Pln) 
4hs 

ke chamee t doclo A diagnese a di Sease x oyredlly y 6o7 e chane tat a paret uh die la w Feannt at ley Coyrec diagnosis 407, amd e chante deak b Yong diagnosis y 107. A Pabien g dolix A, uko had Ou Beast x, ied. What i i dane tkat his dscase wa dirgni sed Correl 



Sol t E, be te eU ttat disease K y diagnoded Corvecll, 

a docloy A and E be te eu,t thar a paia do 

who has ci Reare x died 

PCE)= 6o 0. p( E,): 1-PlE,)= 1-0 6-0.1 

PCEf 
loo 

yBoe heoye 
PCEPCEfe,) PElE.) 

PEpEy) t PET )P{E) 
0 6x 0. 

PCEle) 06xo +0 4xo: 
vAbag A Cmtaing 2 wite Gnd 3 ned bally omda bag B 

Cenlai ny hwite ad 5 Ted blla Gne aall drawn a 
andon rom tne a bags Od ity baJnd tbe Jed Rnd 
pyob tar led lal dyaun ishyon bag B 

Bolly Sol Given to Bags w,uti Red Tota wat Red Totad 
A 3 5 

S 

ohere ane lvo kaga, PlAJ P 
e R deno, ta ea,t dyawng a hed bal 

prob lb dras a nes bal byon bagA PlRlA) 
inalay p(He) 

Prcb Red Latl PCR): PlA) P( MA) + PC8) p) 
:S+50 

(3 80 Prob trat bal a ard drn ko bagb P PCHo-s. PCR) 



Suppase 5 men owt oo amd 2.5 uomen aut 1o, o00 an 

Celouy blind. A Colouy blind pe yhon ChooA en a Ondomn 

ha n prob a peyson beinqga mae ( ASSome walu and ennl, aeeap 
nUmI) Sol ob tat ta cheoAon person h male p H) > 

yob Hak a choodon PevAon emal p(w). Cie, ta 5 men ou loo ae Celouy bund ie pl B/u): S alo Swomen lo,o00 as Coboy bund p[bl) - 25 Wha B i Coldoy bund PR r Aon lo,000 

ProbColooy blind perAon ple ) :. Pln)PoB/)+ P(H)P(B) 
5 + oo +2S oo 

lo,000 200 2-,000 o 0 20t . 
0.O262 8oo 

Prob k a pey Bon bexung a made he h Celooy bind 

PCh) pLB o 025s PLIB) oo 
D. 9S 

PB) 0 026V o.026 



Kondom vauables 
Se A alvauiable x whoae vawe hdele vmiwe s, 

OutCome a nandom eperima Caled a ondom Vauiol 
ANomdom vaia He x Cam algo be negded aa ne 
aCue bun dute olined mb aple Space sa Tandoy 
peri ma Such (toa K each Point ta Sple pate, J ta Probabilul5 ocCurente a enetopre%lai 
PeRandom auiable: here cs w lope 

DisCYetRandomvauiasle e) Conlinuoja Kandon hesk DsCyeaa Random Jauable A YOndom uautable KWhc 
Con ake mlya hnt numbey dMYeale Valven i o ntEvad domain i Calad a duscyeal Ranton Vausle 

Cemlinvoua Random oiasla A Yandom Ouaslesidh Can lake value Coninuoyaly te ih e al poAaible lve agiuen inleyad Callad a lemtnuoy yamdom Voesle Ens pvobabililg Funduim A D°Ayeali Randon Uauasle 
&or a distye Gmerin Jandon Vauiasle X, iue Valwed undim p) Suc to PlX = x) = P) PtM caladprobailit Glie (OF) Proail5 dsnsi 

Pro peyle a Prasabi l Findlin: P ) a prokaork5 P *) apretabk5 
hmein a ando aiable x, lsi po sSe SSey lewiy Aeporig: D Pl2 o, vall x. 

Sung probasi hlig 
) pCy Canne be negdie y any value x 



probabili Den Si 5 bneim ah hobabikb dtnsi k Gundi 

debi nad ay a derivaliu h robat&ilibali 
imclin, F) Yomdon etias x 

dFl) 
dx 

Drslvi bulion Funelin : Pi é)i pvobai5 kmelig 
yProbabilil5 dxlyulin ks, k vawe Pi) tè 

denotesyPay hceleel be Gnnulaliu Dali bul eli 

Dlyibulim Fmc 

Mean 3 Expecled Volue exG E(X)YM 

vawan te E ()-|E (K 

slandard doui T- -E) 
heoye xa Namdonaaiale, Vlax +b) 2 a vx) 

www VX) b vauante x and a b nConaant 
Preot: Coy ax +b O 

clhenE (y) = E(axtb) = a E lI) +b s a 

- Y-E(Y) = alx -E () 
Sapauiug m bo, de and loke EXpecal, cn beHide, ue ek 

L ide, e get e3y-e)3*J = a*E [}x-E) 
VY = av(x). 

Vay+b) = atvlX). 



Nole () Ab o ka, VaX): a"VX) 

i) a:o , vb)o 

M a , vl b) V) 

Choven: 4x and y ane amy o Y Ancon Mo Ele , 

E(XY)- E(K) +E(7), Pyoyided E (x)and e(yeei 

So Co xume te valuey ,,x,-,avd Y oMume t 

E (X) 

Valuy 9,,,, --. . by deb 
ER) P X ad E(y)2 

2 

(e Pe P(= Xny=) = PM,) 
h Suy +Y) Ls aloo a naudom vauialde which (an la. 

mxn Values( M1 t2), t 2,2,- n, 1, n 

3y deb E (X+Y): Z P P:; (M+3) 2132 

Pj + . Pi 

i). 
2) 

ENy) E\)a* E(Y) 



> A yandom vauable x haj ke kolotuuivg Probabii5 Eund 
3 3 2 -1 O 

K ko 2 2k 04 2k Plxi) 

h'nd k ) Hean VI) Vauante 

Sol: we ms tat son k probrdLilli 4 egl 

EPla)1 =ktolt kto 2+2k+0:4+21 

= 6k0 72 6E : 1-o 70 3 

(h) heon u ZIPlx) 

+3(21 3)K +(-2)(o 1) + (-1)C1E)+o(0 2) H)2 D+%6 
-31 -o 2-k +0 +2K +0 8+6 k 

4k+o = 4 ) +o6 +o 6 = 0 2+0 6 
O 8 

u) Vauance -*pm-

-0 koq+k+0 +2k+e:)lu) +181E - 8) 
30 +2]- o.64 

BoC)+ -0.64 
=S+2) -0 64 
3:S-0 6 

Vaniamte 2 6 



Conli nuus Probabi ilg dislyibe 
Meom : E(M) J dd 
heion (y Jd d : Solviua b nu 

Meda ho uelue Gr i dh "d() naui mon. Mo t o giuanJh-aaudd'tiy4o Gwa<x< b Vauom (e . 

hean dencin about JX-MI udx 
a Yndom voauiaa hog a pro b feugGunns a 

Y <o. hd Proansi l, 
ene 1 Od3 () veas ks, 0-5 

So prob bel, 1and 3 giv, P(1x63)F J ma 

Prolo veelay o S i P(x>o s) = ( m &x 

O S 
S 

a e po babi i, CenBiGa radan uia Sa y Sius, 
-*), o<xe 

o, ohecie ind in kaus a Pro 
kar a Aadon Naniale hawia rol dajig uis ake on ahlwe cbelmesn O.t ando 2 (i) Gye , 0 S 

k(1-x So 

o e 

we Kno t 
Son 9 Prob2 )) 
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UNIT-III:PROBABILITY DISTRIBUTION
Lecture Notes



Unir- Probabili oalyibulkona. 

Beynoullis Dislyibulion A raud ovn Vanable x wi ch ake 
loe Valn O and 1 k PYobabiky y and Ppeively ie plx -o) :9 

nd plx 1): P., 1-P Caled a Bevnoulli's dscyeale 
audon vNaui able and h Said have a Bevnooli' dizi bulion 

pydoabili5 Giilan Benoulli't dizlvibulion Cam be 
wyi lo, a 

S Suppas e, assoti ale.d ui a amdom io here n an 

eue Called Succes.s and Complemenlang en ealled Gailue 
et e promlbili w Succes s be pand prokailt gy hiloy be Su ppose tanaundon Iyials ans Prepaved ntimiy Unde denical Condion hese ae called Bernoullam yail. 

Binoia Dislyibulion 
Binoma &islyibalsn. udad.àslove ved Tames Beynoul oti ye I100 ams it a dslvele ProbaailG Aibuli t Us sualse a Concepual ov Praclica Siloaln wheve aia an eperime neul in onl wo auCome Suy Success Owd Fawre , k neuls ne yial does ne mywente b eul nevid and probebilil Svcen a adh id Some rom yi tyi Some Suth Silwalieno a 

loSSi ng a Coin - Head, ov lail 

Bi a babg Gii oy Bo 
2 

Aud:ng a bil Cenlains am eyvor y noF 

Anodvey lise ment T Recaled by Viewer no 



Condilions 4w oppk Cabi 5 g a x noni aldial u 

heye as n inde pen da,t Yiala 

Each lyia hos onl lwo posS ble ouflome 

3 probabililie, uttoney ACmain Coolan 
eAyondon Vani alble hoy a Bi'nenial dalibu, 

c it assumes oly non- negalive value) ound i pobabilis 

donsiy gumca 9iven b 
PCx1) pCv ,ncP' Y: 01,,,4:1P 

n-Y 

hevuise (OY) 

blY,n P) 
Brnomiol &sttibu liontunuin ien 

Y20 

E1ompe Binomi Dalvi bvlion 
e numbev dehecli bo a box Conlaingn belb 

2 h nUmber machines i idle ina katorg 
hauiug n madines. 

3 a number past vadu al a vaP nne 
number oi uells yiel&ig naloya 9ag m a gwp 

n wel t dyille.d 



Meam Brnomial oalri olion 

Bino mi al iobabili5 dizlvibuliog 9ivenlog 

PCYDFCyP'°",Y:0, \, n a V1-P 

n-2 .+n P h 

npa+2 hn -19 p 3. ntn-1)(n- .+n 21 
3 

np dn-1) p+ 0-itn- P P 
hpCq n-1 

herm. Arna Binomi TheoY 
nP(U" > n p P+= 

nF 
Hence k Ayi emalie meon Binomia &plibula = ne 

Vow mce d a Bino mia duxlvi bulio 

Vauonte E-[ec] 

Add aud Subbar 
YPY - r-1)+T] P N Y20 

3Y-y n, P PY) -o 

2 P 8.2 mc,p 3 
ninP+y-H 

mn-1) P n-G nm-i)cn-1)n-3 2 

n(h-1)P 3 

nin-1) P n-3) p - 3pa A 2 
2 nth-1 p(atp) u-

by Binomia hecvtn. by 
nn-) P ( + - +P I. 

n(n-1).P+np -bp) :nP: heam. 



n-np+np-nf 
-npanp npC1-P) = Mp 

Vowiomce la Biowid Dislvibulm = 'n P 

ente standard Deuiaion Binomia Dalbalaz, r. n 
Vh 

Mode Binomial Dislyibolim 

hode ginowie dsairi balin k valwe zafld 

Plx)maxins 
inlegy pa n+1)Pikn+ UP Hofom ineg, Mo de 
n+p ad n+)P-\, o+)P ian ilsoe 

Recoence Relalan kY Binomiad dualyi bulm 
we Kmo ttar p (r) = nCy P Q u, 

PlY+)= P n-7-

0 9ives 

PCY+ nCy1 pTt -y- | 

Pv nty pn-Y 

,P(Y+) - -P plv). 
+1 

S'nomial Fwentu Aai ab ni ntependa. lvia Consltbl 
6e pevimat amd hi pevi ma nepeales NTimy, , t eusny Y Sutcesses N. ncy P Since Sence t Probab. lla, 

binomial epansion P+4 henebva in N Se5 ny Leorelical tsesusdi )0, h Su Clene, ul be gis, b ltmy pen N (+P)". Pesu, e nasy 
Sucteh and kery reunie aUad a Binoid Fr5 da bdin 



> A taiy Coin yloSSed Sci 'mey Find prolbabili5 geng hoov 

heads 
Sol: we haus p ProbabiliG oelig a head = 

Preb d elgatal 
D2mo ) to sse 6 Y: no heada p 4. 

e mo f tat a binomial dialvibolion P(Y nty P-Y 

P 6cCVy 

2 
xS(Un)°: 0.2.34 0.23+4 64 

Pvobabili5 elT heada i a Coin . ssed Sxlime 0.23y en Ceins ane thvoan Bimolanecusly Find t Probabi eig at leas ci Seven heads Ciy Six heads. 

Sel let P Probaoili5 sellig a head 
Prolaabi li5 not gega head . 

n mo sse z lo. - no heads e Probaoili gelig heads îna tvous to Cona au 

P 0cy G", Y0,', n . 10xydxx6ys lo i Probabilg et a leas Seeheads i siunh 
P(en) P(n>1)+ 8) +P(x X9)+ Piro) 

:0.11 loy 
Prob 9el, at lerg6 head PMzG): Prx 26) + p:1D+P(«:8)TRa-seD. 
C)+0. I719 

210 +0 1219 0 20So +D 1919 0:3767 



Sen CotnA ae to sSed amd ti nu mker heads an noled 

Whapevi na,F tj vefealed 128 limes and kol»uring he 

duxlvibulin obarned 

No head 3 4 56 7 Tota 1 

FYe 9 35 30 23 7 

Fia binomial dislribulin Ca) dhe Coin Unbaised 
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