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Historical Note

“Statistics’ is derived from the Latin word ‘status’ which means a political state. This suggests that
statistics is as old as human civilisation. In the year 3050 B.C., perhaps the first census was held in Egypt.
In India also, about 2000 years ago, we had an efficient system of collecting administrative statistics,
particularly, during the regime of Chandra Gupta Maurya (324-300 B.C.). The system of collecting data
related to births and deaths is mentioned in Kautilya’s Arthshastra (around 300 B.C.) A detailed account
of administrative surveys conducted during Akbar’s regime is given in Ain-I-Akbari written by Abul Fazl.

Captain John Graunt of London (1620-1674) is known as father of vital statistics due to his studies
on statistics of births and deaths. Jacob Bernoulli (1654-1705) stated the Law of Large numbers in his
book “Ars Conjectandi’, published in 1713.

The theoretical development of statistics came during the mid seventeenth century and continued
after that with the introduction of theory of games and chance (i.e., probability). Francis Galton
(1822-1921), an Englishman, pioneered the use of statistical methods, in the field of Biometry. Karl Pearson
(1857-1936) contributed a lot to the development of statistical studies with his discovery of Chi square
test and foundation of statistical laboratory in England (1911). Sir Ronald A. Fisher (1890-1962), known
as the Father of modern statistics, applied it to various diversified fields such as Genetics, Biometry,
Education, Agriculture, etc.
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alltalel 2A30 ALl HOOd VLAl AU AL D, UL UIAL TS You

. ~ R 3 NN D 1 NN N g o\
Avyl Hoaqi-l Aeia-dl P ed s 5 13U Hadl 9. x1el, sa A ylReuxl

1,2,3,4,5 244 6 8 i 303 vl {oadl 21 de-dinl uRRUML 2,4,6 8 (56 A1),
qus Ad 2l gl Aelddl Haddl 1S seAlHl Hadi WReuHIHL AvdL 2

ALl Aotdl w8 dal g wReIHIHL A vl LRl Ll 2d 6. Aoidxl-l

WL AEYAA ALl LR 2R dLE 2 ALH] 2Ud 69,

N . ~ . ~ ~ A N~ - ~ o~ Kolmogorov
YURABL IX HL 2AUBL AL ALHALAL % AU P &9, d (lael 21 2 5[3d (1903-1987)

HUlecl U 2UHURd 9. d-d Aetlanldl i sstazly Aoy s 69,

NN e

ofl 51l 2ea ] S2ells olefl qeselxil 8. Belewl dR1E, % WadloliAl uRRUMIA]L vl 2Aedd €l dl

~

Bl AL BUALRL 531 Astdl AUl W2 A Ml UL w1 5 otfl o wReuHL aHAendl 9. die
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52§12 LRI WRL 2id) Hidtale 5US % 5128l Al Sl 5 s uReusH] oflon uRRUH sl A, wsAdL € R wRBuHL
AAAL] sdal 6. ay AR AoeHE, 2Bl eeusl Hla ¢lad 5 oul o uReun Gemadidl AxAAUAdAL
Ml ALl AHIA 9. U, Aelddld vdBd s2al Hi2 uel AxAeld] wReuHHL Gualol sdl 9.
dllEs Ad 21 41240 vl A2l 24H, ALl 20 315 2L [A51 2[30Ux B 4. N. Kolmogorov
1R 1933 M udl. d8l 1933 Ml Midl Yds Foundations of Probability ws\Bld s3. dul 148l
detadidl 2 sdl Sedls yduizeuil 20l Yadd WsRIUL 2UUBL 1L 2[R [ e 539, d-
Al dtldl YR8 S A[HAY sEld 8. L [ Al 412 Ul 41g 295 wylaL, Mealasia,
Bedloll 4ol Fdl sedls qoepd clvdipiiel agususl uWRRid $lg A Sui. ALdl 2Bl L okl slieidl

(a9l ed uedlel Loyl 641 531,

16.2 wel95 yaon

2UUBLL AR EL WaArAHL UL Feil WRBIHL AlssAuRl sl ¢l dell asilotd]l ualtail s301 e, uedl orad o
dedl AR d- y-lad saHl Hd. GeleRl dld uld SisSuRl BsieiAl wel-l WU AL Rldl €152 dl uel
2AL55AURL HIUBL 561 AL 5 AR RUAL HiusL ARl 180° 6.

U3 Ao WRRAMMIHE YrRlddA s2eME U 12 %ol uRBIAL A1 el 25 dell Bell wlbis ualkiil
uRL HUBL 53121 914, Belel dls, wul2 Rsst Gornalil Hid IR 91U A1l § 512l d 55l 8, U, eslsddl

uReuHl Ul 54 uReus 2iadl d [RlAdudl 56l asig el 2 wdloliel 4igl289s w4l 58 ©.

o «{l2l Ul 6 Acll W 52 ol WO 21g/2895 uyloL 58 6
(i) %l 2185 sl A 5% UReRUH 1A €9,
(i) 53 2ss wRRUM a9l def 21u6e Yaluid 4 2 a3,
WAL Fsaletl UL A1E (295 waloL € & (8 d AsIl.
L USAHL UL ] YL 2ird S YA A Gld Al A Wl AL decd g5 udlaL a3 o s34

16.2.1 uRRual 211 [Reaiasia
Q1295 uddIAL sl e ulRsuy (outcome) & 9.

WAL F 5Ll WARLeL (2012 53021 1 UARAL URBUMHL 1,2, 3,4, 524241 6 €9, %1 2UURLL 4 WL+l Gurel o1y

Ul 2usidl Avami G1U dl s uReiEHAL 8L {1,2,3,4, 5, 6} 9. d 21 wdlowdl Mealasia s 8.

U, UL [R5 UALAL MM 252 URBIHIHAL L2 A8 WAloL W8 AA [Heulasi9 (sample space) 5& ),
[Fealasiad AsdHi S a3 el 8. Mealasiarl Udls wesa [eef [Bg (sample point) & ©. =4 AsEM],

NN

1695 UAILLAL UAs WRRUHA [Fe9l [Big 58 9.

LAl 8a YR 2els Belsw A,
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Belgnl 1: 6 Russill, 215 3L Rissl 244 oflod 6 3[UaLl Rsst 2saz Gl 244 [Meaiasial il

B5A : uddl [Ussl e oflosl Rssl 2ial el 6L Rassizdia 2isellonsl gel saldl asia. oin Rissizil Gur i (H)
2wyl siel (T) SIS a5 €9, >0l asy ulRsuHl

oid Rss12il Guz 91v H = (H, H) = HH

uedl Risst Gur 91U H 214 ofle Risst Gur siel T = (H, T) = HT

uedl Rissl Gu 91U T 244 oflost [ass1 Gux sicl H= (T, H)=TH

oid U851 BUR 812l T=(T, T) =TT

U, Mealasia S = {HH, HT, TH, TT}

@Y | 20 UARAL WRABL H A T il $3435d 28 8. U0 AH[MaBda il avld sBis osuisl

AeufdUA 82 524 6.

BELSAVL 2 < 6L WAL (A5 clgufl i 6{loal cle )l §saieil wailoL A8 Asouda FMealasia il qoll, 240 Mealdasiarl

g5l Avul L.

B5e : 1Rl 3 aleoll WRAL GUR 1249 dlet Wil GUR 2 2ulid 89, L WRRIMA 8L sH35d AS (1, 2) o3 saidly.

L o Fd AL aleoll Uikl GUR 37 A dld Uil GUR 57 2uiid ol uRRIMA sHsd %S (3,5) dld sala 9.

2us Ad wAs uReUM x 2 dtestl wial Ul Aval 21 p 2 ele WL UL AvaL G S ddl sHYsd %
(r, ) ©. 2l Fealasan S = {(x, y): x 1 cgoll Wil ua-l Aval »iq p 21 die WAl Y-l dvan} 9 iy 9.
L [Meaiasia-i aesi-l dval 6 x 6 =36 9 21 [Mealasial {12 Yoo, avl asy
{(1.1D), (1.2), (1.3), (1.4), (1.5), (1.6), (2.1). (2.2). (2.3). (2.4). (2.5). (2.6),
(3.1), (3.2), (3.3), (3.4). (3.5), (3.6). (4.1), (4.2), (4.3). (4.4). (4.5), (4.6),
(5.1). (5.2), (5.3), (5.4), (5.5), (5.,6), (6.1), (6,2), (6.3), (6.4), (6.5). (6,6)}

Geldg2w 3 ¢ (1AL UASs uddL W Yd Healasial saldl :

(i) 25 9sAAL BR0HE T 1 AL sl T2 Al st »i4 T 5 AL Rissl 9. d 25 ul 215 o [uss1

(M) el 512 €9,

(i) 215 B, 25 A, i DZ] 1oL U2 dAadl 21052411l vl g a8 9.

B3 (U5 QAT 1+l RS, HA T2+l Q551 ) 24 R 21 T 5 <AL 551 9. 691531 udell (4551 el [Mui+ial

~ S ~

gl 518 9 d Q, H tudl R Hial oM d 15 6. ¢d Q + 134, oflal [Risst H »adl R ¢l a5, dell 241 6l
uRRaldAl wRaum QH »adl QR ol a5, 24 % d, H L 24434 6flo asidl 4ie Q »adl R 14,
cell wiReuHl HQ taal HR €18 2% 0 i 9¢d, R A 24434, 6flo asadini H 2adl Q 1al, »ual wRausl RH

28dl RQ HM4l.
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24, [Mealastia S={QH, QR, HQ, HR, RH, RQ}
(i) s adui cud DML U 43dl sidil Aval oeial W2 23 Ml 0 (SIS sl A€l) iadl |
2L 2, AL 5155 Hel Yalls Al

UM, 2L YARL AL A Fealasiar S={0,1,2,...} ©.

Belgnl 4 ¢ vig [RssL GeoLoll. %l d 91U elclld dl ULl Aelmisdl 245 4l 1819 o Aell 3 Aledll 24 4 uFe el .

SN

A d $i2l odid dl 2usl wll Geotllal, 21 wdeLAL Mealasiel asidl.
G5A : 20Ul dledll 41 By, By, By ¥l 43¢ el W, W, W, W, ad eaticllal. ¢d 2 wailodl Mealasial
S = { HB,, HB,, HB,, HW,, HW,, HW,, HW,, T1, T2, T3, T4, T5, T6} 24,

2], HB, -l 22 Risst Gu otu H 14 edl B, 40le 9. HW, «il 21l Rissl GUR 914 2t £l W, 4 8.

241% Fd, Tiwl 2420 551 BU 121 i WAL BUR § Hold 6.

BELSWL 5 ¢ UAM Avid U 4Ol cul AL 21s Rissial Georandi-l uadiot-l Realasia galdl,

B5E : 2L UAPLML 25 RissiA GO0l 252 B 5 Ay avid- WRRIM 01U 1A, Ui, A UaH duid siel A dl ol
Q12 [us51 Georndl ud. o oflo et 91U oL dll YAl uRei TH et 2 oflot Wil wel T 1AL dl ~{l2 ik wdlol-
Yrildd 529 ULEl 2 QAU % H 40l dl uRRis TTH ot U3, i 3l H 40l 4l 44l yiade 52l 61 dl

Mealasia,

S={H, TH, TTH, TTTH, TTTTH,...}

AU 16.1

A2 >udal wall 1 &l 7 4 salde Yol W2 wls walol Fealasia saidl :

1. s [RUssiq 218l di Georaiml d €.

2. s WA 6L Al S5l g 69,

3. s [RAssid AR dlR GeonaMl 19 €9,

4. w5 A5 GOURIL O i 215 WAL SKUL 9.

5. s [AssA GeoLoclMl SURAL O i [R5 U 914 HOL AU WAL S5l 20d 9,

6. UL X ML 2 9150 4 2 9151241 © Ul 2081 Y Hi 1 691530 240 3 9153241 . USEAL BUR4L UAE scML wA1d
& 24 wedl 215 AUlBd ue SAUHL U 9 dl WARLHL [Healasial aldl.

7. S5 SIAOUHL s WAL dld 20U, 215 UFE UL 2L A s URAL GRU DL AVAL 9. A5 UIAL
A1 Re95 T uAe 541 O A A F5cUMi 209 O WALl 391 244 defl Gur~il o119y U+l vl Al Hd D

2L Aol Fealasiel astdl.

8. s ulariui o euasiaual ggoll USL UASHL 915~ vl iaimi »ud 9,
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(i) A =t 6105 915 B 5 19153 d UL AR ARl 3R S dL d-ll [Healasial 9 19l ?
(ii) A 2uuell R géotmi L5l val saridil €y dl FHeaiasia 9 ud ?

9. M5 LoUML 1 Al 2 3 AU AL B4 AVAL V. 6L 8l s UL s ULl gL AR o] wleleos d

sleclMi A B, i WAL Mealasia dvil.

10, wis gAML 215 Rssiad Geonall 2409 6. ol del U 91U 2A1d dl d RissiA s31ell Geornalml 2119 . o wuH
Auid Geotnaell dedl U 5120 HA dl 215 Wil S5l 2Ud 9. 21wl Meaiasiol il

11, HIRL S 2N0ULLAL 25 2oLl 3 200 d1eRe95 Il slealdl 2 €9, udls dll A512480 s34 d- wzlel (D)
2dl AR (N) | ao(l581 5210 9. AL gexiddl [Mealasial il

12, 215 [R50 Geornciml Hid 69, %l URBUM 91U 3L cll UL §5AUML HA1d €9, %L UL UR YoH AvAL ebld dll WiAl-
53l 5l U B, 1 uALAL Healasial g & ?

13. sl 21 2640(l U 1, 2, 3 e 4 Avail dvll 9. 20 Aoiv{ld s sounl Hsla 4131 A B 520
glel 9. 215 Ul ol uedl Ysl 912 2is udl Ais 6 ARV 512 8. AL uARIAL Fealasia qgdl,

14. 215 WAHL 215 UL FSAHL A € el %l WAL BUR Yo vl HOL dL 25 (551 25 dlR Geotnaldl 21d 6. %
WAL GUR 21404 vl HAL dL Rissid 6 ciR Gl 9. 21 wdlail Mealasial avil,

15. 15 Rissia Geordl €9, ol deil UR 5121 21d dl 2 Aled 2Ael 3 5101 841 AHIAdL S5 LoHIAl 28 8l slaclHl Hid
9. % d Y 6ldld dl 2UUBl 215 wiAL S50 2, i wAloll Fealasial ikl

16. 15 WAl iR ol A del U2 6« Bul il Al Sscuul 20d 9. 21 udoLl Mealdsia i & ?

16.3 a2-u

2481 1eRe95 Aol A d Aol Fealasian [ e 41 6. 51 wddLAlL Fealasial 21 udloL Al

As0AA oL % Ul W ALABLs oL S1d 9.

NN

89 d

25 55 6L Lz Geororallrl WARLHL (G212 520 21 WAL 0l dsoudd Mealasia S = {HH, HT, TH, TT} 9.
gl AL Al 5 SUURIL A U s 91U HRLdl WRRUHIML 6. AL deril 82 drl 21501 S Al 4esl HoA HT 44 TH
2RI 2l €9, il 6 825l 2Ll E = { HT, TH} 23 9.

el el 2 3 E 31 Fealasial S <l Guatal 9. 24 o Fd 21l el o€l desizil 244 S <l GuaiRll 422

12 ealdd Adtddl HA € :

CERTRACTE ] ‘S” Al A3 Gual
siell v o ©. A={TT}

steledl AvuL 2001 240] L5 9. B = {HT, TH, TT}
e vl AUl Y 28 6. C={HT, TH, TT}

6fl® aAlR Beolndl ey A2l Hadl. D= { HT, TT}

91Ul AvUL MM o ), S = {HH, HT, TH, TT}

91Ul AL 6L 5l AR O o
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Guisd 221 el 2 Al U D 5 [Mealdsiaidl S1SuRl Guatad 43U s ue-tl Ge®td & 2 Siul dexia

23U [Fealasiorl 2is Guolel S 9. v Aecidi s werdinl 13 safenl uHEl el sl »ud 8
L : [Mealasia S -1 56 e Guas E A aedl 58 6.

A
16.3.1 2-u-ll GeMa

Bis YIAL SsalAl WALl (@R 520 W20 5 gedl wial Ul Avan 2124 Al €14 A E gl2l salddimi 2419 6.

A WAL UR eslsddl 1 evid dl LUl s6lsl 5 aenl E GeMdl 8. w2 dlog R 2 A2dl 361, dl wel 2l

NS

5lgl 5 42l E Geotdll 8.

M, 1D NALLIL URBIY @ 2 USRL € 5 @ € E dl wdoil Fealasian S <l venl E Geatdl © i 5é)

Asld A B URBUH @ A Sl 5 o & E, dl2iusl sélg 5 sel E Geotdl 2.
16.3.2 2 UL USIR
gerllvli, duel Heslnl BUHIR el gl UsRimi asilsm 53 asiu 8.

1. AU A ALS5A B2

~

vl (R5d) 2181 ¢ 24 Mealasial S wel de-iil suld . ARAAML ¢ A 2252 ge-l (impossible event)

N

S vied  yol Mealasiun 4ssy geril (certain event) 58 9.

VL AHZAL ML AL WAL S 5alAl WAL R 53051 240 wdldll Fealasial
S=1{1,2,3,4,56} 9.

HIRL 5 el E 3wl UR evildl vl 7 <L olBid 6.7 9L Hiu gedl B -l Guar avl ast et ?

~

eyl vl ulotg S5 wa uReun dendl E <l azde Adil a3 dy <, 2led 3 MealasiaHdl 18 ua aes
gesll E L Geotan sl el s2dl. »um, susl sél asla 5 vielawel o desdl E A 24434 0181 9. 6l 6140, 2148l
56l sl 5 WAl Gur-l suy>t 7 AL Bl evid 3 el derll 8.

2L Fd dedl E= ¢ 215 5L gl 9.

~

g Al SR 25 i Bl Fuil Gu vadl dval 4on € viaal 2007, [Ag [Gauz s3lad reust

~

F=1{1,2,3,4,56)=S 2124 % ot % uReuy el F GeMd d Alssuudl sld . »ud, F =S 21 4155

N

gl €9,
2. WAy A Ysid B2+l
A sl E i Fealasiad 21s o [Med Big, ues d13 €lu (312d 3 E 24 21518l €1a) diae-l E A Halds

YAl YA detl 58 V. % ARl Fealasianl n Bl q28l $ld, dul ASSAUR 1 HAGd derliil
€l 8,
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Belswl 3Ly, 215 Rssia Gl Geoali-l Yol Mealasial
S={HH, HT, TH, TT} ©.
28], 2048 Mealasiadl 212 wals gedizil 13 salda ©
E= {HH}, E={HT}, E;= { TH} 21 E,={TT}.
3. AYsd Gl
A SIS ue-lHl s sl At Fed Big S, dl de 2AYsd dedl s& 0. Gelswl a3 25 Rissia sidR
Georncll-l wHldL W2 {13 saldd Heripil s qedipil © :

c

E: 6lA612 s 914 eld’
F: 209140 sl 215 o1y gald’
G: “aHi A 3is 91U gald” adi2,
L B2l 243U S AL Guaa 1A saidd & ¢
E={HTT, THT, TTH}
F={HTT, THT, TTH, HHT, HTH, THH, HHH}
G={TTT, THT, HTT, TTH}

Busil Ucls GuaLEH 28 52l At [Redl Big © dell 2 ol Adsd qe-iil 9.
16.3.3 a2-uaiiq oilorolf8ia

ARGl USAHL UL 6L 5 2l Ay dutie] AL, 98, dslad, 218l Y5181 Fell oRAFUIL [A9 vieuy sAl.
2L % 3 6l 5 el ay Be->lie Ao 9181 A5l AL BUALL gIRL 531 ASA.

NN N ~

Q3L 3 s WAL A8 Asouda Mealasia S «l weuxll A, B, C 8.
1. Y2s ue-ll

Ucls deil Al A1a vs a2l A' Geatd . dd serl A<l ys el s€ 8. A AL g2l “A--lE UL sl
214 9.

BelerBl d13 »1el [Ussld A sdlx Geinaldl wulol ada. sedlidl A dsda [Healasia
S={HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} ©. @121 ¥ A={HTH, HHT, THH} 2\ 82l H1>l 215212
si2l 204 d gald 9. wRaus HTT i dl sedl A Geotdl Aol. uig 2uusl sél aglat & aendl *A-y’ Geadl 8.
M, 835 URBUH 3 % Aui Al d ealdel 12 20Ul sl ot S denl CA-lY’ Geotel 8. 2um, vel A+l Y2

gl ed & “A-Ale’ »udl
gedl  A'= {HHH, HTT, THT, TTH, TTT}
§adl A'={w:me Sy pegA} =S—A.

~

2. 824l CA AUl B’ Ule 530 5 6L 013l A A B+l 4101 A5dHl A U B glal sAldclHl 2419 €9, B2 A Ui Sl #AYdl
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B 4l €14 Al AL €14 ddl A7 1ol dal o sesiel oidl oLl A u B 9.
I3 L8 A 2 o2l B 516 [Mealastal Ad As0Ad 6 ezl €l Al 84eqll AU B 3L A 24l B 2444l
ol [M3uBL 53 9. 4esll AU B L A>iadl B uRl s8dll »ud 69, dell,

gedl A2dl B =AUB ={w:me A 2»¥dl e B}
n
s Ad U A; = {0 @ 21 2091 24691 35 2081 A, Hi 8.}

i=1
3. 824l A2 B uudl ol (91 6ol 9 AN B 9. ¥ A 28 B oiRdi MR 14 dl 428i-lL ol
i2d 5% A Boiddl AL S1U ddl desigl A N B ot 9.
%l A il B 6 8ariail €1, dLowl A N Bt g2l A4 B eald 9.
1Y, ANnB={o:0ec A 4 we B}
n
AusAd (N A = {00, A UAS i W2 oL A, 4L 8.}
i=1
Belewl d15 25 WAL 6 A1 55l WAL HIRL 5 Berdl A ‘Ul Al WAl $5dl VUL 67 HOAL © i, derdl
B 6l clz Wil §5cdl Hoidl vaiiidll A0 20e91HE 2091 117 1AL 9 o sald ©.
A ={(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)}, i
B = {(5.6), (6.5), (6.6)}

dadl AN B={(6.5),(6.6)}
it 52 501 A "B = {(6.,5), (6,6)} USHlAR WALA S5cll 6 HOL 9 i 6L IR T 5cll HOLc] AvAAL UL
YeAdy 11 A% 897 A s 53 9.
4. 82l ‘A el Bl : auugl oellal ¢l 3 A-B % A Ml €l uid B Ml Sl Flal oHL s2sikl
ABL €9, Hedl Hi AR A-B A sedl A U B-i[8 A cusd 53 9. wiusl qellyl ¢l s A-B=ANB'.
BELSRBL 6 1 15 WAL F5alL YAIoLL QAR 53021, 1 201U YRils 1oL d B2l A 21 315 21494 Yalls U
24 dd Hedl B dl3 salddidi »idd 9. »dd wedlil (i) A 244l B (ii) A 24 B (iii) A u3q
B & (iv) ‘A--[’ Hadl,
Bia s A, S=1{1,2,3,4,5,6}, A={2,3,5) 24 B={1,3,5}9.
eyl

(i) A 8l B=EAUB={1,2,3,5}

(i) A 21 B =ANB={3,5}

(i) A uig B -ld = A-B={2}

(VA R =A"={1,4,6}
16.3.4 YRR [Rcurs a2l :

WAL Fsaledl WAL Mealasisn S = {1,2,3,4, 5,6} 9. €2 3 dedl A ‘s Y04 Avul uld 97 w4

(g N

gerll B ‘s 3oH vl eld 9 + 2% 52 6.
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AUl B2l A 2 gexl B ol derd el 9 2 2l Glag uel At 9, oflo Aoeldi, dedl A 2 Bedtl B s

Be®d € d-l Y[Alad 52 dd sl waL uReun Geotad -,

)

N

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

WO 5ANB=0, M2d 5 A ld B URUR 24401 131 69,

us Ad A cuidl s uBL s medldl GeMa A oflw Hedldl Beddd [HaR 8, ed 5 %
s BeMol wsdl 2, dddl 6 el A 244 B A uRuR [HaRs delizll s¢ 6. 24l A%00HE 1L A x4 B
URUR 24D AL 1Y 6,

53l 245 WAL F5AlL YA, B2l A S8 24404 AvAL HOL d 2 82l B 4 2l Al v 44 d ddat.
evlld % A={1,3,5} 24 B={1,2,3}
¢d,3€ A 24 3e€B

agl, A 2q B U2 [Mals geiall «el.

A4 Fealasia-dl wals gl ¢Ral uur MaiRs e 9.

16.3.5 [R:an a2 :

W5 UlRALA F5alL wARAL @R s3> suusl wa S = {1, 2, 3, 4, 5, 6} 9. Aldl 12 vua ge-izild

ey A 530 :

A <4 el Al Al suy 9,
B : <22l {idl uig S &l sl Aval evuy 6,

o] C: ‘4 52dl W2l Aol evud €9°,
QA2 A={1,2,3}, B={3,4} 2t C= {5, 6}. U8l A5 1ol &

AUBUC={1,2,3} U 3.4} U {5 6} =S.

NN

il elldl A, B oA C A ey geuzil s8 8. s Rd, A E, B, ..., E, 2 Mealasia S <l
n HeALL U A %

n
E,VE, uE3u...uEn=_ulEi =S

~ S o\ 3

AL E, E,, ..., E, = (2™ serioll 5& 6. ol A6elml, A Yol s2al Uz il 21e91ul el 215 el

N

Als5AURL BeMd O, dlde-sll B, E, .., B [Ridd séauy 6.

N

NS

n
Aol (A, ol odl i#j e B N E = ¢ »2d 5 dediall E, 21 E u23uz [Maizs eld 2 UE,; =S
g, dl g2zl B, B, .., B, U22U2 [(HaiRs 2 [Hedy sedizil sdaiy o,

Aldl 8d s2dls GelewnAl [Qa s34,
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BELS2L 7 6l YA §5AHD 1A € 24 WAL YR HO]L QA4 A0 AalHl 20d 9. Aldl ¢d
UL 2AL YAL AL Aoi[Bd 12 2ua el [ [[ar s ¢

A ULH AR YN, AL 8

B 1 WIH AL 3 <AL 318U 6°

C @ “WIH A1 4 5l Il 6

A

D : “WIH HA 11 5di Hiel €9°

2 Bl 56 %Bls el qerlnl uRUR [Hars © 7
Bie : o], Mealasiat S={(x,y): x,y=1,2,3,4,5, 6} 4i 36 425 & i gl
A={(1,1),(1,3),(1,5),(2,2).(2,4),(2,6), (3, 1),(3,3). (3, 5), (4. 2), (4, 4), (4, 6),
(5. 1), (5,3), (5, 5),(6,2), (6,4), (6, 6)}
B={(1,2),(2, 1), (1.5). (5. 1). (3. 3),(2,4), (4, 2), (3, 6). (6. 3). (4. 5), (5, 4), (6, 6)}
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(i) o % we A, w2 P(A)= ZP((Di )l P () 24 wRaud .l 2AcudHl sda o
@ 3HAI] URRUH : AHLA AL o4l YRRIH
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@ %L A2 B 515 61 gerizil S dl
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Historical Note

Probability theory like many other branches of mathematics, evolved out of practical
consideration. It had its origin in the 16th century when an Italian physician and mathematician
Jerome Cardan (1501-1576) wrote the first book on the subject “Book on Games of Chance”
(Biber de Ludo Aleae). It was published in 1663 after his death.

In 1654, a gambler Chevalier de Metre approached the well known French Philosopher and
Mathematician Blaise Pascal (1623—1662) for certain dice problem. Pascal became interested in
these problems and discussed with famous French Mathematician Pierre de Fermat (1601-1665).
Both Pascal and Fermat solved the problem independently. Besides, Pascal and Fermat, outstanding
contributions to probability theory were also made by Christian Huygenes (1629-1665), a
Dutchman, J. Bernoulli (1654—1705), De Moivre (1667—1754), a Frenchman Pierre Laplace
(1749-1827), the Russian P.L Chebyshev (1821-1897), A. A Markov (1856-1922) and
A. N Kolmogorove (1903-1987). Kolmogorov is credited with the axiomatic theory of probability.
His book *Foundations of Probability’ published in 1933, introduces probability as a set function
and is considered a classic.
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{DDD, DDN, DND, NDD, DNN, NDN, NND, NNN}

{T, H1, H3, H5, H21, H22, H23, H24, H25, H26, H41, H42, H43, H44, H45, H46, H61, H62, H63, H64,
H65, H66}

{(1,2), (1,3), (1.4), (2,1),(2.3),(2.4), 3.1), (3.2), 3.4). (4.1), (4.2), (4.3)}

{IHH, 1HT, 1TH, 1TT, 2H, 2T, 3HH, 3HT, 3TH, 3TT, 4H, 4T, SHH, SHT, 5TH, 5TT, 6H, 6T}

{TR, TR, TB, TB,, TB,, H1, H2, H3, H4, H5, H6}

{6, (1,6),(2,6),(3,6), (4.6),(5,6),(1,1,6),(1,2,6), ..., (1,5,6),(2,1,6).(2,2,6), ..., (2,5,6), ..., (5,1,6), (5,2,6), ...}

LY 16.2

Ll
(i {1,2,3,4,5,6)  (i)o (i) 3,60  (iv) {1,2,3}) (V) {6}
(vi) {3,4,5.6},AUB={1,2,3,4,5,6}, AnB=0, BUC= (3,6}, EnF = {6}, DNE=0,

A-C={1.245},D-E={1.23},EnF =¢. F ={1.2}



423

@i : arReL 11

3. A={(3,6),(4.5),(5,4),(6,3),(4,6),(5,5),(6.,4),(5,6), (6,5),(6,6)}
B={(1.2),(2.2),(3,2),(4.2),(5.2),(6.2). (2.1),(2.3),(2.4), (2.5), (2.6)}
C ={(3.6), (6.3), (5, 4), (4.5), (6,6)} A B, B ¥t C Uu2 [Rclls .

4. G
5. ()
(i)

(iii)
(iv)
v)

A2§AB; AGAC;BAUAC; C2A D (i) A2 C (i) B2 D

“BLIML DLLEYL 6L 91U, HAL”, L “AUILHL AL 6L S(2L HO”

“BL5 UBL I A MO, “O1AGIR LS L9 HA” i “DLUIHL 2AUS] 6 €91 HA.”
“aual Ay 6l slal A, el “eAGR 6L slel 1oL

“OIAGIR W15 91U HOL” B, “6IRAGIR 6L 91U HOL”

“ORICR G S2L 1O, “ORIGIR 6 S2L HOL”, 2 “6lRAR 2Bl s(2l HO”

| = 4 |: Guasil wadedl ool iudl M2 ofloy ve-iadl vl Sis ub,

(if)

(iii)

(iv)

)

(vi)

(vii)

(viii)

{2, 1),(2.2),(2.3),(2,4).(2,5).(2,6). (4.1), (4.2), (4.3), (4.4), (4.5), (4,6), (6,1),(6.2),(6.3).(6,4), (6.5),
(6.6)}
{1, 1),(1,2),(1,3), (1.4), (1,5), (1,6), (3.1), (3.2), (3.3), (3.4), (3.5). (3,6), (5.1), (5,2), (5,3), (5.4). (5,5),
(5.0)}

(1, 1), (1,2), (1,3), (1.4), (2,1), (2.2), (2,3). (3,1), 3,2). (4. 1)}
A= {(1,1),(1,2),(1,3), (1,4), (1,5),(1,6), (3,1). (3.2), (3.3), 3.4, (3.5) (3,6), (5.1), (5.2). (5.3), (5.4),
(5.5).(5.6)} =B
B'={(2,1),(2.2),(2.3).(24). (2,5),(2.6). (4.1). (4,2), (4.3), (4.4), (4,5). (4,6), (6,1), (6.2).(6.3), (6.,4),
(6,5),(6,6)} =A
AUB={(1,1),(1,2),(1.3),(1,4), (1,5),(1,6), (3,1),(3.2), (3.3), (3.4). (3.5).(3.6). (5,1),(5,2), (5.3), (5.4),
(3:5), (5,6), (2,1),(2,2), (2,3), (2,5), (2,6), (4, 1), (4,2), (4,3), (4,4), (4,5), (4,6), (6,1), (6,2), (6,3),
(6.4),(6,5).(6,6)} =S
ANnB=¢
A-C={(2.4).(2,5).(2,6), (4,2),(4.3), (4.4),(4,5), (4,6),(6,1),(6.2), (6.3), (6,4),(6,5), (6,6)}
B U C={(L1),(1.2), (1.3), (1.4), (1.5), (1,6), (2,1), (2,2), (2.3). (3.1). (3.2). (3.3), (3.4), (3.5). (3.6),
(4.1), (5,1), (5,2), (5,3), (5:4), (5,3), (5,6}
BN C={(1,1),(1,2),(1.3), (1.4), (3.1), (3.2)}
AN B N C' = {(2.4), (2.5). (2.6), (4.2), (4.3), (4.4), (4.5), (4,6), (6.1), (6.2), (6.3). (6.4),

(6,5), (6,6)}

7. () A (i) A (i) AR (iv) AAA (V) AR (Vi) @A
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11.

12.

13.

17.

18.

21.

AU 16.3

@el (b)sl (o)<l (d)-t (e)-l 2. %

- () ) (i) 3 (iii) p (iv) 0 (v) o 4. (a)52 (b) 3 ©) = .
N A | 3
(I)E (II)E 6. 3

340049, T 1.5049, ¥ 1.002ud, T3.500d, R 6.00 9414,

1 1 3
P X 4.00 %) = PR 1.50 ) =7, P % 1.00 pud) =2

o1
, P(%6.003M14) =—

P (X 3.50 dM1d) = =

A=

13 1T P 3 17
(1) g (i1) g (iii) ) (iv) 3 W) 3 (vi) 3 (vii) 3 (viii) 3 (ix) 3

9 L6 T
11 10. (I)E (II)E

L
38760

(i) AL, 5122 5 P(ANB) 21 €42l P(A) dal P(B) 4l il 212l d-l gedl €. (i) sl

7 4
1)— (@1)0.5 (@i1)0.15 —
()15 (i1) (iii) 14 5
5 .3
1) — 1) — 16. -l
(1) 3 (i1) 3
(1) 0.58 (i1) 0.52 (iii) 0.74
0.6 19. 0.55 20. 0.65

. 19 Lo 11 2
(1) 30 (i1) 30 (iii) T
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BE A STUDENT OF STUDENTS

A teacher who establishes rapport with the taught, becomes
one with them, learns more from them than he teaches them.
He who learns nothing from his disciples is, in my opinion,
worthless. Whenever I talk with someone I learn from him. I
take from him more than I give him. In this way, a true
teacher regards himself as a student of his students. If you
will teach your pupils with this attitude, you will benefit
much from them.

Talk to Khadi Vidyalaya Students, Sevagram
Harijan Seva, 15 February 1942 (CW 75, p. 269)

USE ALL RESOURCES TO BE CONSTRUCTIVE AND CREATIVE

What we need is educationists with originality, fired with true
zeal, who will think out from day to day what they are going to
teach their pupils. The teacher cannot get this knowledge
through musty volumes. He has to use his own faculties of
observation and thinking and impart his knowledge to the
children through his lips, with the help of a craft. This means
a revolution in the method of teaching, a revolution in the
teachers' outlook. Up till now you have been guided by
inspector's reports. You wanted to do what the inspector
might like, so that you might get more money yet for your
institutions or higher salaries for yourselves. But the new
teacher will not care for all that. He will say, '1 have done my
duty to my pupil if | have made him a better man and in doing

A

so Il have used all my resources. That is enough for me'.
\ Harijan, 18 February 1939 (CW 68, pp. 374-75) /




