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CCHnye

FAS Taras 8 aTOMaS Qlor SHAT

CCT Sa Corea

WowVINs 8 wto froma Yor SAT

wfafere, corgat

WSHVINSG 8 VID fToTM AT Yor STHY

fatete wht



JaTH

om fegitg Va ataicrs crt Reaela apt awericse op

Ase MSS UT tte Peetnicay stoy fentcs Bett Se cea

earg | Ale Teifs ayeEtAtE as Hels ays aes 6 TSTATET

aATTIS AVS sr eae fee wees fray, afar ster

Sao HrmRiagitd —S watt aeae vice wa, BI Seas ecaq

RaateHers Saecath Ten State fate atifetcas asrtes cas |

Wis APorsTe ater Aes oAcHT SIH CATS GS TE altars HITE coca

Ces cay Fane | Bice Got eta we com ahaa

acee fax] @ aceis fot fee citi Be ce Wew: aeq Thea

face wrata ater Elaetaicrs ace Pata TS Ls arorsteS

agt fray SY Sata ace sh ToAw ae! stftencaa Preps

fencer whats we afsawl cr tte atfratrs rey ettacare

Qae sive ate ferw atatcrr cast EfacacRl Gi BIW ara

TET VeaiwM as ATF FIVCS Al BSCS CO OH FALST |

‘after poy adats: texans frites ares

aoecay Cc seq ctl BaTel wre abaifre sifif pata,

afteta, Gowr fares, aint e ahiceaa Etats was

acres a8 teeta nace fers tier Ver BrACHA ATT ST

aPoraiy ag ettfeu tower white stores ElaEtaicrs I0KS

jae face Caches « Etere freicars fefea tere Ara

acrTat Beary Is comiAwS aratacy Atal afefirs afer;

fafa vais etcatt scars, Sitwa ieee Yosh wes: aiefaseics

aicataniy rapes ace atest Ve BNICHT ete | ae wes. ovaT

oe fratrrtias icea BAS AMAIICT HS AT Vey sare
ofaceace mths afte was WeTsaT 6 AUST Ces airy erat aA

ere acy cacy Mahe areTe PERS! MICAH Fa BATE |



[ vi ]

jesfy ge ave aaihis eel Sepa ( AIT CATs ST

oficoen rte ) catorafterca athieey facwacta fefeu orate, atefis

MSTTASY ae FAST eee ( aa vitro cars ony ite ) siPifsara-

fSfas aT TST AVS ACT FT Acary | ABs etacR fasta

ae) aaa fiver atffeicaa ae, cighs, Cows, Caicayfisi «

ASTD WATT AHS Blea Fal aracel waIel age afacecwa

apices aire awa ares, aah, cit @ feared aise

Corsinty fafer was oa ofren facta Ate atwer

aeP Nea FAITH ae ica] KE care AB aferETH

BOSS Fai Brag ane oracat anfiei, eis, afeteay,

Srrwi, fate, waa ees al «es view ws ©

Bmesy AYT May Tq aso erat ay ql Demy sas Bena

aa ybert wes awed eNTe Thies we BAR! AVA
sfamaces frpxbl atefas weteareq) wea afacme <a BraTR

fafex aanq wae fasten were! aaa cave vate ficecy

WITH AAs, orcas ABife e fsa, waahis Hits, wea hs

wears Sortie fatioewrs aeafes aace awe afacary crea

Race arena tracers fafea vate 1 acre cice aems a ficmEcw

si faafefes MATT SY way core ST ATT ete aparece

BCE ATANSS AWTS AAAs Gran ay feQ acwey ate

frsreq | ateery 6 azefaotcat pris, Ti feteq-fetes

feg anf aneaay e ctanftots as aver-faerad cafe afte erarE

Bye ttceacr ST eH ACRRCH SIS QcITH Jae-TIT Ses

Brisas Cacwfael ozs wis eq frst fey cisray e oteq-

Rota fare anita afte, werea-amecas atefis wie

Bore wie atfsow, RafStes afte Sori |

rere Feet Satyr Ge Ataw Crreqd wae foarrersiry

BOTA COR FA RTIe! IAs Wer e wlrsly afwey

Weary Aecy ywetes wate ser corms faces wey aT

BAR| RlaEiicer were core whats aw aif afacmecTs Cre



| [ vii ]

om fey atari em ren eae) Brel werd). aiba-onfieters

oy fafen fracaz ena frafiw aws-wifhere crew ScacE | |

THMNSTT oF Tes acters ste aicw farq wratewa AacoTA cH

ct wae Ty AS VME Ci Va Bigs afieris asst of

arcr SAT cabhybeics ws years sea “aififetcry cies

sey ( FrxsrswI, 1956 ) ser Siettqws riae, ws alse corgy <

Hfrrare wa ass areas were ( fers ae, ges fe,

1972) Xfesl-gibe era fsa scafei wore facie are ayaa at

WeSfSs Bohemia wae ctaeiae sa say om Paar sot

“Tare Jers Aorn wpe BPIeS ae ace atefis wafsetz

SY] IA AeA CHT HASTA AS Yrs STI T WIAA ATT THAT

Sata afore rem sare wees aiern arate vey wpa

wat af ai—feg fog afrerars tafe weer fesre wee |

fires, WII, BIA 8 AAAI HoPIAHA STH CATs UF Bos Frifos

abfes wre 6 af oratsy safe wfeme yard acateracaicy

SHLNT THK SA HATS TT VAT ALB Ve |

gz arwetit anacy Gene @ satel fary ae BITS TATE
BAHT AAT Fare ws yaar ay, Seftagata wErry,

Sefifess al, wie ws agg wy aye Pe ap fetae,

afore ates Yes Macs aiftirety fears afafer sale ARTI

aint fafon weedl © aH! SF epee Stier zee aT

faerqarry rears | GW SlECMET ed aietq ity ATT

stefani micas sereteacy 1s CT CT AT PANT ASAT

facacyn croft qerarfrr Ceetfiatey wee ater sare «Cains

BPA aferel, Seay Ros BITC wa VAT CATT SETA

es froray e Zara nares ascasta Sore fog acaterits areas

ARTE PA MAHI AAT BACHA | ATHA AFACH BATCHT Wrahas

SSRs] SATS) Ws way sas worey ate wes aera

aro, es Se I emt Bas Swat face, aca
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Bewet “8 tesa cers ex mere RATE at Cw. fH ay feifes
SF VEIT 8 Bigs, Hew Ty, ae sere tests 7z4-
es wrira wre cllceRTe |

AUTH USBATNCH ANYS Veer aratcrs ay mls fAcafSws Ure |

| | CHTePTEAY colya

am, 1976 | wfafere olga

Fraate wh
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[x] |

*ifaomRr “et
fréaticss forest; 13.9.6 ‘fete Efored ;

18.9 ayrICea TSS eps @ eatery ;

18.9.1 TAs Sea has afracwes afhss eer,

aaah Suit; 1392 Weare awrefas

afracwr eter, catiaife Sent ; 18.9.3 7A

AAS CRUE Sern, etat-ate Sortft ; 13.9.4

TTT Sree eter, etate-arfe Sorte ;

SPAN farctrfarary |

14 alfafenrafetes wyaiaey 488—564

14.1 Sf; 14.2 fry onsen; 14.9.1 Ata

THATS ; 14.8 HaB-aryl ettesery aS ; 14.3.1

Feore oicea olfers ; 14.3.2 crth tex afore ;

14.3.3 TireT YFtTHa AISTS ; 14.4 Wey aigsera ;

14.5 aq Ios ; 14.5.1 cruta @ fratAcar oey

Faorrwe ; 14.5.2 watfefes eeq fio, 14.6

scraie fey cacy Ser essere | ateafanr ;

14.6.1 fara afcea Sars; 14.6.2 capTrt witeq

fers; 14.6.8 Ta Yicea Niet; 14.6.4 Bad

fracas iris cer isis; 14.6.5 far ata

sfcer fers; 14.6.6 naa froadaiae ofers ;

14.6.7 Feoq TH Mesa wishis @ Fae HAN ;

14.7 etcwr-facwad ; 14.8 Veteran 5 wR Rey ;

Foren Prsl

15 qee-nyqaifefes ayatca Sine sae 565—628

15.1 SUF ; 15.2 Atte TAS ; 15.8 eats ;

15.8.1 Tare toe eS HaCST ETH, COMA

Soni, 15.8.9 7Te rar Apres coTAtA ; 15.8.3.

aye eifwrreay-aecer COMA; 15.8.4 FIRS:



[ xi ]

w*faCrer : : a)

SIESTA COCA 5 15.8.5 ATATH CONcea

COMATT 5 15.3.6 Ale AEticsy cowaty; 15.8.7

TITS SMTA Coats ; 15.4 FEA Rete cara

Wer esq e ctem ote; 15.4.1 fare oraz

HFSS ; 15.4.2 Hamre frracors faery opicae offre ,

15.4.8 CATA YACHT FETE; 15.4.4. mri farce

cr yiter fete; 16.4.5 ait ater

FETE ; 15.4.6 ome face aii te PETE

15.4.7 feo vite Year HET; 15.5 ATIC ST

HATST 5 15.5.1 sinTM* /p ANB; 15.5.2 Jz

FITST;s «15.5.8 log 8? 8 logs HANSA; 15.5.4

2-FAT BT; 15.5.5 BPa-wer frac 6 een fotca

TAS AeA atest; 15.6 ARAN x2; 15.6.1

mycera Cred fete ; 15.6.2 wertas fort ; 15.6.3

Barras] fiers; 15.6.4 eer x%9F AreTeT

FA; 16.6.5 Seaver Afafigrwl efs ; 15.7 Brteq-

arr; Beret ; freer |

otfafae 629—795

A areata anita afte ,

Busta se asa Aa scree freq ,

omeaifefes tits; 0.1 he aceerd-afrs

STS Ss Sit BeicartTsT ; 0.2 ATH; 0.9.1 Shr ;

0.2.9 faBbcaa acatthatl acres xa; 0.2.3 ears

PEAT ATH "LA; 0.9.4 Ars ilay aes LT ;

0.9.5 foe ate wa; 02.6 Roe nidcarz

ACI AAI VA; 0.2.7 ates aiesy cirri

WAI ; 0.2.8 Vrs ast; C.2.9 Fas etrmers ;

0.2.10 fare eer ; 0.9.11 eet eae wale



[ xii ] |

sfc oot

om fafa; 0.8 menifefes wae; O<.8.1 EH;

0.3.2 Brfrerarwiet FR ; 0.3.8 mracay ae-OSrtet

faft ; 0.8.4 Prerrcaa faftonars ate; 6.4 ae

wens ah azhers aieacta Heaifefes wate; |

0.4.1 Bf, 6.42 Se wapPefe was; 0.4.3 ©

freraarecay eS; 0.4.4 Arwage Tals ;

0.5 TT ats we; Vere; cee

ara : 727—735

farts | " -787—740

fara 741



1 2 nargecae farnore
( Curve Fitting )

12.1 BAhrscesa spestsriaecsn aera

=sets | |

Birt a eae afar fewest ecaery Base AW

Arig AMSTS Qe ora eit Ges Are safe Male Sq] SF |

wager secs Fen AT Bata, was oF Gaeta rasa eos fASaer |

ATs Sata va fancy var afele seta mis os aera faor

areca Caterd 1 cana, fates waaay Ge CHT CHET GAIT,

Rea weenia aa cata crm safe fer ate aPeS Tyres,

fafea ater cae cara Paaere a sfiare yeaa Geotea, fafea sac

wae fer eaaq, Sot. sear ah atere uF arety ars

PHSTS wcTA Way Grierd wen wWeI—aqa, Sarinicds ores

HR MTS, aahice one aitaa afaate see Ceoina, Sorte |

ata ae eacrst ase eracts AeA CATIA cra wale Farry

Barats TIM VS STI Batya valor aly ( cao Atatarw: fares

wi TT) Stier weary aren cicens, wWeireeT Aa! agis

ataty Blac APay oar IAS aca FoR FoR atratatfy (errors of

measurement) “4s Bcaietfy (errors of observation) asl {az

7ST! wep we facwacta eicateca Baety oraa fefea aivay oy

aga pas qaite ( welts, artes, acetate oes Bias oteay

afrs) atrefar crest? aeatyi alyfatety «sae fapife «

piece Afra ar aT WaT AebS ater cece ef AAAs TA

Fal MT Tl Vee Bice Eagir—e We X( Watts) as

Y ( adam acy afr cata afew anithes arse sti—caqa,

UT WS V=/(X, 61, O2,:.., JST WCF, T AfSwwl aiefy cacy

HUA CBT WHHFA SH Sta Ba, wary airs wee fogs

26



402 Rh facay TTSy [19.1

AMAT FI AST AVM V=f(X, 0,, Ge,..., 6.) ME AISA HHS

(form) Bitl vice, fre aches wespefaa, adte 6,, 60,..., 0,-~ATF,

AT HT TH 1 CTA, CHT CHE ¢ NATAL MTT Py CATTLE

CITT BF |

p= 2,

—atl otal tes, Sr, BGR Lot Wa Bla Mes a, OF Gas

cHeiat oy Kefay ay os Ge Tey ey) ««F afafefers seas ens

WIS Watt BI 0,, Os,..., sry WAS ay dy sre

HX, Ory.) OLOT WHE Hortais wyfacr Pes Fa ATS Aer

ort sisafry wpfqe way ayers cHsaty cbBl Sxl ST BTS X49

fafea arcs oe frais cri cles hea! Y-os fafor ata ahs are

wipefary Ace ates CST TEA aca | | BwIS PAIS CAN CAF

ater -y-t aaah care afirs aterm vate wetfew fepifs,

Breas T otal yAtgw aca, Ba wef woe afifes AHF cas

AST | ACRE Ter By etre AP eceysa WT SPs (smoothing) Fa

Ba V=f(X, 61, O0,...,0,) “2 Aerie frac Atetcas |

frais AEA Weer} (interpolation), TeawwA4 (extra-

polation) 71 ANSARI (forecasting) AMS FITCH WIVS Bww ANT |

atgencatiaa Y-ot atarefre wis y-<3 Weifis (predicted) 7

ASNPS (expected) WA Ft SX | |

ay Bors Weert A Aare Bras ATT MSA fats Sa

ATT WS ANT) CAAT, AASACM SF wa Ary Sq VT ga

eng Aare fag wees fSfers | aca AA try Sas Bacay

way Bey) Yor ase aie weiss fees Braces

HHS ATH AT |

ayfae pa-giba aces ee cata ififes AHS BT wT AteceTS

faaafe esate BCA MATS HT! CMA Bra fees “sh

SiS (hypothetical) 7H vargox wes oats fe a aah SCF

crety Bury a-ha err mMIAVIS aiPrees cars ache MENCTATD



13.9.1] apgercael faa 408

Prt Pt as wear ales aiTefry ace MST; aaa gaa

Sal CUTS ATT |

areas weeny sate eh aR! AeA

Pract Tee wersriyy effet atecna aatfenea

(graduation) wits “few y-ar piers wes attefars

ARTE FAIS (graduated) WA TH BT |

12.2 >\gercaen fenmicorm fafa tenfs ;

fafea wacey argercan faactr aa fafer safe were oF |

fog feQ aera Siete warties afers Pad er or AE

apne scars afer MCAT Sa BITE |

12.2.1 Sees caf >

Bist way a ora acy afthes FI se utwacea

(polymomial) AlBtway Aart ST] Ary, Welfe,

Y=f(X)=do tayX t+ agX2 ++: +aypX?. s+ (12,1)

QTR AE SIPS ST a5, ai,..., ap. WSR ATAST A

3 mrad 12.1

ater CeiTay

| ( VIYS LIF )

1961 | 10%

62 12'8

63 14°

64 160

65 17°4

66 19°1

67 20°5

68 92°9

. 69 23°8



404 afifretat SY (19.9.1

VA AAA | CACHNA p= 1, Mts Vea, +a,X. We ors Wey «B

qaqa cafls AHS AiR Stal WITT a, GR a,-aT WAS atT

faraerl m1 arte are a Hee “ale tafSre Paes eT aT! wz

ABS ASeeT TTT AVSICS CRAM Gi array wes ( Tere

waaay ats cet vps er) Sige cay Wwaata sur ays

airefa fag arate face en er) Beg OF frye orereia

ACH AUN AST CHS Tay act Sse ATacaal Visi aa) Ree Ofie

ANTENA | KF ctett Ciafes fafea fee vows wey ves

fafea reife ary 2fbs seq | | Geicaa GrreaafS aay sz :

GARTH 12°51 focm Sarsw AHCI AB CRS Bey Areas

wy Veatecay wretfAas feats aber Va sttaATT 10°4, 12°92, 14°0,

15°9, 17°9, 19°0, 20°8, 29°6 8 24'5

30
-

f

E 20

F

“AD

Q TT T
1961 1964 1965 {967 1969

af —-

fea 1291

12.1 Syaeary Seitecaa yfoa ae oae Swtfes ayercae ( ATH 12.1 ) 1

ATLA WTS Vows Weis wWwecey care oF wes wWeals

ST BC | OI CRC FAL SSA NLA SOG RH AT ATM TULLE

ATTAtT Tl SNS STA |

cafe AST Be Gapeorey afeisa ate - ataraeretce
WRAMATTAT THI Vietyl Tefecw atyercael fracd aties

otra aace fSRS tT BT TH



42.2.2 J maT Foran 405

12.2.2 fee aef -enfs

Sale ASST AIA FG Wylsy] Sa, af esrewiey afer |

aes ‘Avairs fryer sires sree —az fSfers wort

AMUN TT] CUS NTA CATATE Cay caida ATES! AATATS SIA

Si faora are Fetes? aff vas erat err VF eteta autata

ATST ATT |

Wy ST (12.1) WA Ans worse figiy saw ary, adie aus

NSW CWLF ao, as,..., ap LE SE SST UN ay fey saw

QT | Wael PCT OT Ate 2-H BT BAT pray awe fee ata

yi, IT BSS wae y,; an fachy wal acer, welt,

Vi= Qo +42; + 09%;7 + --- +apr,? es (12.2)

t=], 2,..., 97 |

RUF i-SI WAT SPS Ary

di=yi- Yi. s+ (19.3)

veiy as af refs (Method of Least squares) WRAiT7

Qo, 1,...,) S STeaay wey sarees fide on ex cea atfe
eo n

af aq S?%= »> d?-9% Ta,
i=1

= > (Y§— Go ~ M127 Aghy"? — «++ — apt;”)? (19.4)
ti=1

8 Tit A Bz) MBSE

0S?

0a; =9,

0wets, Qa; s (Yi — Ag — Gai *** — Ayey?)? =0, ++ (12.5)
5200p |

az (p +110 ATTA a5, a1,..., Opps — (p+1Hb wars arhiz

we Wis AM Pes AMAT Cl AT AT APOM BF (19.4) WA

create Fated S90 ate APRS Ars |



406 ater PSY [19.2.2

(19.6) wareatefa Fewreics facet shen ate

> |
Yi = Mo + ay > xt

¢=1

‘ Ge Dak te tay >a?
a

—

> LiYi = Ao > uy +
é é - (42.6)

—_,

Qs ys +, > eet: tap > 2P

Deu =o > re” + as Dor +
é

ae > ato + ."* + ap > xr,"

p=1 Ba, Alte AAAI CHT

ya NXg + A > 2;

(12.6a)
£

> ti =o > it ait > Le"
.

a é

Ai p=2 Ka, ALS BHAA (parabola) CHF,

¢ é

> vies <a5 > mta, >a tas >a, (12.6)

> @2y= Oo > 4" + Oy > a,° +a > 0" |

(12.6) Ra are Tere AMM Hea ATABTCAAT AaTS

sqsefay ages wa fy ea ar) wefics sine ATT (normal

equations) 2% | .

are aifrecey o-ca wtepaf Wate (equispaced) BA bates
OUTST CHAS HST AAT SA CICS AieH VTS AATB/AS ory Ay



12.2.2 ] atgercaal fra 407

uicwr aavefay wer seer, ace aTsatefrs antsy feRe ARS

RI WI KX-at array wer o sry HTSlIas oF uw G cvey A

TERRE AA n= hk +1

Alazg- (xz + Cry 1)/2) afr n = 2k BF
Cc

HBSS ad Waa Aq CH —k, —k+1,----2,-1, 0,1, 2,

k—1, kh Os FRO CRC -OK41, -264+3,--3, -1,1,3,-°

9k —3, Ik—-1 Bi, Ate Vor cacas

Yue De Se
ara <f ona fore 13.1 nates CR atPeceTe WHE VY=ay

tan AMAIA fH SA ATS |

wa 12.2

ares af vaferw wrgercael ( Hace ) Frrate

(12.1 ahs athrweay |

| tare |

i Mi “w= a wi | wy | Yi=1739+1°624

a | @l @) (4) |) (6)

1 1961 | 10°5 4 i6 | —49°0 10°91
1962 | 12°8 -—3 9] —38°4 12°53

1963 | 14°2 -2 4| —98'4 | 14°15

1964 | 16°0 ~] 1| —160 18°77

| 1965 | 174 | 0 0 0 17°39

11966 | 1911 | 1 1 191 19°01

1967 | 20°5 2 4 41'0 20°63

41968 | 92°92 3 9 666 | 22°95

1969 | 28'8 4 16 95°2 23°87

cate | 156°5 oO. 60 97°]



408 area LSA [12.2.2

19.8 THT 6 as WTS 4-97 eters atqelt fifa sr ere |

cates vaferw her aha ater ae veh GaN FN CHS

ACT |

SCRE ANIA GB, 1565 =9a,
97°1 = 600,

Ao = 17'39

ay = 1°62

Bons AeA Y=17394+160u, ads aera care

1975 Airs Beotacaa vsactt MIS HEH CATS ATT! 2 = 1975

RA w= 10, TSA y-H ASIPAT Wey = 17°39 + 1°62 x 10 = 33.59.

CH. 19.9. SAAT Mats sae ee, «a as, faafaiw wapefa

Perl CHa |

As

ateaa afar
0 | 200 400 600

( HBe/aee ) |

weary frat
[1544 1898 2133 9397

(mCeseet)

Fayeta. creibrm aeatry sary cre Wee aca UTS ATGay-

Ce wel afte wor Fer Wt Yeaota:XtasX*?

cane fara earl are |

AYA 12.3

ates sf vaferw anercae ( wig ) frais |

1 ow, | : Y = 20955
Yi wi- 300) 2} 441 an, | ue2y, | £19920= | Wb; i a u

J wSe/ees | oriBejeee| “100 Ue 10003

0 1544 -3 9 | 81 | ~ 4632 |13896| 1547°9
900 | 1898 -1 1 | 1/1898! 1898 | 1886'3

400 9133 1 1 | 1{ 9188/9138 | 2164°7

600 9327 3 9 | 81 | 6981) 90943; 2323°1

1. att | 7909 20 |164| 2584 | 88870



12.2.2] mT Ag forH4 409

HUTT ASTI 7902 = day + 20a,

9584 = 20a

38870 = 20a0 + 1644

We, ao= 20255, a,=1292, ag=—10°0.

Roa AQHA Y= 2095.5 + 199'9w - 10°0u?.

BEF AAT AHS AYA WSs T] VTS Crys Forrey atytay

qa BITS MTTS ATI Aor CHieatey cw :

l .
(a) Y~ "yb ve -+ (192.8a)

AAT, > =o + be

Qa Z=eatber [z= 5a]

(b) Y= AeB*, (e aAteacas creitfaata feta )

= ab” ore cee (12.80)

Saty log Y=log a+ x log b

we, * Z=ct+de[Z=log Y,c=log a, d=logb WF ]

(c) Y=a.a2? ote -++ (12.8c)

Hatt, log Y=log atb log z.

Roars uw=c+bu [w=log Y, c= log a, u=log x 4 |

(d) Y=a" ves “+ (128d)

“Udfs, = log Y=2" log a.

Tl log (log Y)=log (log a) +a log b.

TW, Z=cetrdz

[ Z=log (log Y), c= log (log a), d=log b 4H |

Be GPT GRE atta ate wiles AtyaT 917

ites prefer ars agent flair; er ex afes af

raTsers |



410 aM iratrry PSY

Bal. 12.8 arate aes onmicels ott (P) eae BTSA (V)aT AKT

PV’ =k (v, k #44 ) | - (19.9)

[12.2.2

worae from at wee, af Harte «ate wapera frafate

Wael wen cite

ae P

0°5 10 | 15. 2°0 2°5 3'0
featifatcaty ft

V . | {

1°620 | 1°000 | 0°750 | 0°620 | 0°520 | 0°460fabra | !

P-CH Bary BA wea ATTEcaas farqered Sai Vs |

QRH, log P+v log V=log K

ql, vlog V=log K — log P

a, log V = bE _ log P
V V

4, 4 = ho + @, 2,

[ Z=log V, log K/v= ao, - 3. =,

4s, w=log P 4 |

mata 12.4

ales at mafses v= K ayers fare

log P = log V | P=antilog

o5| 1°62 | —3°:0103 ; 20952 | —-06807 | ‘o9062 | ‘21072 | 1°6245

1:0 | 1°00 o | oO | 0 0 — “0009 099795

15 | 0°75 | 17609 | —°19494 | —*02260 | ‘08101 | —'12467 | 0°75046

20 | 062 | ‘80103 | —'20761 | —*06250 | °09062 | —°21250 | 0°61305

95 | 0°52) ‘39794 | —°28400 | —*11801 | "16886 | —‘28062 | 0°53405

80 | O46 | ‘47712 | —'33724 | —"16090 | ‘22764 | —°33628 | 0°46102

- 106115 | —‘'74497 | —*42148 | °58995

RT AT 19.4 AAT om weirs p-or Biwifise ately orem

wage ef yor afee afeo ataeftre Ya Pret ere |

RTH MYATT cM SATS AACE TT BCA |

Qos



12.2.3) agence fears 411

12.23 ffs fess nfs :

tthifes PHS Bears erat a) ace aS af ahs WeETT

Sti VTS ST 1 CAAA,

Y=atvl* +++ (19.10a)

Y=A+B.e~ :

=a+qp* «++ (19.100)

Y=K.g° +++ (19.100)

Y=K.S*. 9” ++» (19.10d)

L
Y=Typ@=a “++ (19.10e)

98 FHSS CSAP AT HA CHLAAST HUW AtecaT tate aafacrs

MSs AAAS ST Bie 1 aca Algereaa facets oe “fess

fay refs’ (method of selected points) Watt FT CAG ATT |

niyeraatsr wo ere ary mefar wae ata fifty ae cate

wwe Wes acta) 2 Taferw eer aoe wT CAT

SSH are aay frtoy sa aT an ayer waTetes frais

ax cat PateS oS Ae aS aI-facns faHefy caator Toicr AIRS

UF 1 MIT ews aia aaawiry frtipy sai ax cay cree

ame aaice cipal weirs feawe vice) adits feqcetyl ate

creat acter Sa eaew Ait aed fre cars, “acetul

TAA SHIT cles GA PSA carers cpeq Sa cacas Hrs cI |

GFE SUVA CST NF) Ale FI 19.5 WANS ae shhereyy erg

(12.10e) Aryercaats frais saw art) adit x= ae Yeo

CUTS RAT] LT ATF |

L
RA, Y= Tye re=e)

B
aeffe, 1 = 1 On e@ re

Y L OL

71, Z=a' tb! qTM |

= t 2 1901
atbq’. [it —70 Yq |

mpere zg fafea atpefs aq 0, 1, 2,..., 6.



412 Perr preg [19.23

TTAN 12.5 |

wlarwq were] [ 1901—1961 ]

a4 FRAT

2 | y ( catfirs )

1901 93'8

1911 25'9

1921 95'1

1931 27°9

1941 31°9

1951 361

1961 43°9

Wey: Statistical Abstract of India, 1967.

a, b 4% q OF feats eraer ants aia fatter aa t=0, t=3:

at 1=6 TMfSS ata fea cron ae) woe

a + bq® = 1/238 = "042

a + bq? =1/27°9 = 036

atbg®=1/439="023

wee, W1—- g*)='006 YR bg3(1 - g*)='013

age, 9 98 _o467 a g=1'994;
006

we _ 006 _.
WOM b= 5 5767 ~ ~ gag 7 ~ 007
OT a= .042 + 001 = 049

meme aigacaas & ="049- "007 x1904'. For aiafice

Sots arqaty fafrs eae |

QF TESS ATS aiqefaa wires eases cece ay, mya
aa frafers ey aft fen foal araa fefers | citep rafet

Sea) FSACTAT AZ |



12.24] aryercaey faq 418

MAN 12.6

Sracezq BisifHs Harmen [ 1901—1961 J

+4 2x-1901| 7=049- 1/(4)

a YF" 30 | -007 x 1:994¢ | = wet hine aareetr

a | @ | @) (4) (5)

1901 | 93°8 0 042 23'8

1911 | 25'2 1 040 25'0

1991 | 25.1 9 037 27°0

1981 | 27°9 3 036 27°9

1941 | 31°9 4 029 34°5

1951 | 361 5 026 38°5

1961 | 43°9 6 023 43°9

12.2.4 cAS-ers =jenfS (method of group averages) 2

oF “Mfers AIH AHA Tela STs MITE eles aTefATSs

cate wwefe, consis wit sr ae afele cries niaetcs Hata-

ALIS AT CHEAT CoB FN Wl Wery as Ae coHa ve-fachars

fryefrt oy creer weatefy (aro a= TETAS * ary ) AAT

Pea AHN AA Faas Vz |

WT FT 19.7 WANTS etre atPwecaa AHH (19.10c) AVITAL

fara] SACS VI) “Ait

Y=K.g”

Ti, log Y=log K+c* log g

a; Z=atbc* (Z=log Y, a=log K, b= log g)

aac AHcaaoes Be SIF wicyel Aoas awe wipers

CUB Fea’ cscs wrt Fave Bes |

| ge! = ¢ — 30 SCI x’ = 0(1) 20.



414 afar res [19.9.4

ata 12.7

x | y=lz 2 | y=le

30 | 89675 | 41 | 81444

81 | 88984 | 42 | 80598

39 | 88284 | 438 | 79799

33 | 87575 | 44 | 78832

34 | 86856 | 45 | 77908

35 | 81627 | 46 | 76954

86 | 85385 | 47 | 75968

37 | 84629 | 48 | 74947

38 | 88859 | 49 | 73886

39 | 83073 | 50 | 72785

40 | 82267 | — | —

7-

WA FF So- > Zu = Tat co +e) + +08)
oz=

c'-1
=Tat+b~ 1

14-1 7

i= > Za' =Ta +c7b © =1 }
c-1

x'=7
vt (12.11)

° y /— 14 ce -~1GR Sa > Za! = Ta + ob
wz'=ld

7 3

FA S,-S=9e =
(19.12)

9% S,-S,=d.c7 (co? = 1)"1 e e C —_ 1

ate, Ss 781 Lor
S:-So



| Sez,
12.8) areca) faqs 415

y-S Teas at fry MeN Ate

So =(log 89675 + log 88984 + --- + log 85385)

= 34°5955661

S1 =(log 84629 + log 88859 + *++ + log 79729)

= 34°4045542

438 Se =(log 78832 + log 77908 + ++ + log 72785)

= 34'1605049

- 7 _ 84'1605049 — 34°4045542

ROM oo = 34°4045549 = 34696561

QT log c= log 1°277665 = "1064157

Ts log c=0°0152022 = log 1'03562

Befis c= 103562

= 1°277665

ort ATT (11.19) AAPA TCA shew BWy

_ (Sa - SoXe-1)_ _n
b Gr 1)? 0'088253.

ATA, (Mt11) CF, a =

Rear AAA

log Y=5'04050 +(- 08895). 1°03562z'

ee frafas cra cave o-aa fafea aiaa oy y-«a wos

apes Bie Wl Aer VW |

12.3 sqes fasten fA 3 Afeers

Pins 2

aay afar ater ahee sfenen fret cars pea SATS

factey fraecra at wicaipal safe) tee: caf whiter ere

MHS AAT SF YACAT Aecaal fraeretsy cov SPT 1 cela sA

ofne wars eared ert fasatia se pe feats Stel catty



416 aie yrwe [128

SHS CHC CH ARMA span frais sare vis wi as vaita

Were frotecat Aorral-wae-can | eater Atgercaetsy STsefe

wate Aer wesley yee aaqwics fate sare coBl Fal aH

cry BRS crete ace afes ofan cate (aewce ofan

WeRCaT ) TNAST MUSTS) Nese as fafor ae awrifis afirey

aise afee ataenefas yeres srererte By |

GATE ATI S-1ahsz (method of moments) areca aNfee

ere arias way fey sal er) act Sa HST eTe_AT RTS

01, O9,..., 0 GS KAAS STF BST! AMT oaby ws, ute,..., Me

se bf wars afte fate sr ewe vefta arora

01, Oa,..., Ox TTS fafor asia) wa sq aes faotecay whe

Aratweiay mettre Vettacy M1, Mg...; My. AAT
, ’

w= m's ve
ug= ms, 9 = 21k (12.18)

GF kfS ANSI YH. ANG STF 41, 05,...0,-AHA BRAS aiapeley

fate wea aerate ays fee sate wafers Wen By afaRTS

was were foteaa rf aeare afro frotacar ahaa 1

afracwr Hatt ar frwtan aia aces caleryPeics aye zs

way, a8 efor wee fe! we Asa wens afrea.

afae aes afrereefs aaty aca fara wafis atqefa fifa on

a1 fee Bers RY aint ars finely faa sq

STITT ER SO BT TATA recy Uda, ae facaan freq

iB Reis wifes aTsatefys cpey! By

fafean orary ORE HSlIT-Sa-caats at Water, wry baer fates

acta aeriits aferes stenta Bary Aetde-wx-UcRTsT

nfsiveita axis qty vata aS ore care afters-rafers

Fara Fal Gi |

wea afar fate vate areetcay aat — BIS
BATE |



194] atgercae Fret

124 SEI McPS NecED Stas Ait FSS)

atest:

are MOTT TRIS AY sale Ceaey cHtaay AtyeTTY

FxHAl Tl SCA STAT WCF (moving avarage) ASA crSeH CATS

ater atetate: ster atfrs cacae rates aqere SF |

see strata aT cece k-frq-fefes pratt WG (k-point moving

average) CATS acy attey aifas atey £6 ater ate fate wal ay ae

ae avait eal er oe EB fe atararfa erry) «a oe

AMIN BAS 1-1 ACA AITS We creqw!] BW, VR WAIST THA

arate cpen sx) «ef aicaa te fay wear cafe avatorsy Sa BF

afae af fra stata «teics afeact wieisratcr crea

Tera aeqe We HST SI GR ATIC ASA AAS weSS sri ey |

OBSICT A AHA Alas ahem Wy ics acy -fyylSfes vay acwA

atte |

ata 12.8

a, cata Geert

( cae arte )

1945 12°7

1946 10°1

1947 130

1948 13°9

1949 12°6

1950 14'2

1951 13°7

PAT Acwr AA yer Ae Gate aewehy apres 1 a

refers TI Tifa aVe aire we Pipers aay ater Te at

be ore ear Fee etry A BB caae cree SH HB ore aH RCo aif

27



418 TP Raicat WSy [12.4

ay 2 Becca 2B aay ws pies wa stem weal

kan eer Saat acer Aas yerifss aaafseyefra ven sata aa

ATT AAI Ate sata fa-fazfSfes ae cpemty acatery zz |

BwteAe s Cicaa wae 1945 ATA cas 1957 Ale NAS AAAS

cry Sete aA CHET BITE |

98 ATE cece 3-fay-fetes vrata tw fate sa ate |

wAramt 12.9

3-fa-q-fefes varary tu fitz |

qe y | 3-fryoaate aah | 3-fey vararey tw

1945 | 1297

1946 | 101 35°8 11°9

1947 | 13°0 36°3 12°1

1948 | 13°2 38°8 12°9

1949 | 12°6 40'0 13°3

1950 | 142 40°5 13°5

1951 | 137

PR ST GATT AAT GS CHA Alloy Sy ovata WS ahem qWales |

ACT CATS KT AT YN Bey Soca ata Te fae sai aq

CHAITA CATH |

ate 4-4 at HSM AT Acs Grea awe Sate atfae SrASics

Ta FACS Weis Aaa Seay LT Wt SS few as CH AWCH

fegni So tren ae seh AS ce ata Meet was aaTET

aly Seorel Feet caloes “Pte? (peak) A BAT ATS Sea AIS

ote ota Of Precast ac aaa Taata ae eal sar | Peta-atefe afr

mat Waetly AUCH racy kT At CST SX OF Aleta qantas

waig | wit Pea-asefy aaa Dai TM ater Aw aTautcasy

aftate crest wt ea att fear, 4 ace fares weer



12.4 ] ATTICA FarHere 419.

aiatt atfx facwat (analysis of time-series) 2% AST] Aca

( face fas 2 wees ) |

aramet 12.10

4-fay-fofes vaata aces atatcar atfirecesa

TTS] ATAT |

wet 4-feyfefes oelyaer 4-f7-fefeq

ay (CATS Gers) waa aNe fefey-fefes saaa to

paata AWE = ( (4) + 8)

(1) (2) (3) (4) (5)

1901 506

“1909 620 2835
1908 1086 9917 5752 719'00

1904 673 2998 5910 739°75

1905 — 588 3073 6066 758° 25

1906 7 696 3183 6211 776'88
1907 1116 8213 6351 79388

1908 738 3994 6507 813'38

1909 663 3367 6661 839'63

1910 777 3447 6814 851°75

1911 1189 3529 6976 87200

1912 818 3597 7126 890°75

1913 745 8684 7281 910°18

1914 . 845 8764 7448 931°00

1915 1276

1916 896

eas} Carer Pas ~4ef Ba 1903, 1907, 1911,1915 1 nas

TITS DACiaefsy 4, 4 AAS 4— SAS GATT = 4: CPST SLACH |



490° Peart Sy [19:4

SERNA

19.1 ster weeny srs A cate weersrrtycag

orafwafer acecet Afr] Fz |

12.2 7a WT? - arena farsi toy fretfiwots

BCS SF |

12.3 *yencaal frac etfs rafwores SRE Pres

SCS - SF |

19.4 Baa ACoA Awl US| KANT Acer Alara FSSies HS

aiPreeaa were Sai ae afer er orafetta aiaq-ergiaytefa

SI i?

12.5 af af wafers frafafas asics awe atProcns ww

Yuatbx oF waar forse a :

2 10 | #1 | 2°0 | 2°5 3'0 3°5

y | 10638 ! 109°00 | 113'0 | 1130 | 1151 | 1191

SSE TST GT V=at+oX+oX? oF afege far Fx vas

Vora Yat MSs apefiq ae are ayers Yer! Fa |

crea creftee aies sa a afrs feof aval Fe |

12.6 Wears sete Ww! (1961-62=100) Rats

frafaies aiPiocast ae sei aracad fra sq ae aq TISTTS

aiaefars ace are aiefry Gat] Fz

1971 7a

| wg | crs | ats afar) cq ane
yy! | 183°3 | 181"4 | 181°6 | 182°2 | 169°1 | 184°8 | 187°9

Cys Reserve Bank of India Bulletins.

12.7 11.5 7Awthks are ator wy corsa cafes

Y=atbo? aap faa aa os afeo aiefia ace aetiis

wee Beryl a |



12.4 ] argencaa faqers 491

12.8 panty 76 eafers wlarwr =a Testteraq were

(1949-50 = 100) "ere frafaias atfiecas werwizivay Sz |

a4 ASTRA | = AF AIM

1950-51 | 903 59-60 128'9

51-52 91°2 60-61 138°3

59-58 110°4 61-62 143°1

53-54 120°1 62-63 132'3

54-55 1145 63-64 140'8

55-56 114'9 64-65 153°7

56-57 119°9 65-66 124°9

57-58 108'3 66-67 | -129'5

58-59 129°8 67-68 165'1

facreP=sy

1. Croxton, F. E. & Cowden, D. J. Applied General Statistics.

Prentice Hall, 1964.

9. Goé@n, A. M., Gupta M. K. & Dasgupta. B. Fundamentals of

Statistics, Vol: 2. World Press, 1972.

8. Kenney, J. F. & Keeping, BE. S. Mathematics of Statis-

tics, Part I. -Van Nostrand, 1954..

4, Mills, F.C. Statistical Methods. H. Holt, 1955.

. §. Szule, S. Statistical Method. Pragamon Press, 1945.



13 cee fom( Sampling Distribution )

13.1 ajof=s 3 ASIAN (Population and Sample)

oar frarats wets Wears Hee ser ae AS a ATS |

cata cata caca iter ats aacas fated Feces ql Ba ie

fc (complete enumeration); fee “afer cacaz fafer

Bae wy Hy Pape AST ATL TT Bw AT ca, ATS MASA

Oe Fit el wa TS Tee Sale Wiens afalerT] FT BAVA

aa ace, Fecal miefte rceed oS CAN TTC A NC CT ST

SR SN BMG, Ala MS aars—eres Area wea

ACIS FAG HSIAT A, Vel cores fret afer Paria Metal Fats

ads afeia aera | wit ears aw NA Cl, Adesr WEE

az, cay «ate yas res fem an Bere caries wats

BRUNA (hypothetical) WT ATS) I cara AWCA csHTS

aefiecay qe CTT Heats wey fics AER ets] RIG caly

Coty tics Th CST GH MCT ATT TT aes ae effets ATT

AT] AW (sample survey) | 4 GCF GF GHYYT fraaie way atATS

RI A, TE cas Aes afore wa, sd whan Acer AAT

faaract? Genet feena, fee wl veqiz en fi felon ofarefere

faferetats TTT Cat SN CATS ATTY TANS (random sample)

Faemrel SYST |

13.2 fafern S=sta ANSE *ieafS (Different

types of sampling)

CAS TN RACH A ATalA eH SER Yas afefafey sa

SBT TENT | Geiss, aie ican fafou caFcBT (characteristics)

AY TYAS MH caPicea Clas awa Satay AAT es ASV



18.2] ae frotery 428

Bi, IT WE ST VSM We cee Ae saat ated aa

FRATRA FAT ACA Fa BA |

AHeas AStAataz TTT] AACKT (probability sampling) TT Fa

CS NH ee After afe ase TCS MEGS ete Gai

Faces AST ATH AIMCO ASH GC Harocd GAM Wage Astras

TTT BACT ATT AA] ATLAS ANT GF] (simple random sampling)

TART CHLTMS SATAST ATT DAs” (random sampling)—4 CHG

NAceq cifeh aNTIT AWRICS WeSS asiz wees AAT ates |

AUNTS AHBAT Bogie sacty «tai Marita aS AHTST ayy Dea

Qe AFICAT ACG AT, VA Aare APT APT DIT (random

sampling with replacement) © Treat aa leary ATAST ATT] OAT

(random sampling without replacement) | |

CT MS AST AP HARAT] NG AYATA ATI RAT ov. AasVtownAe

FTA TTT] CIT cacad AAs aw “ah val Por a fare

ay oe afeds werd cant At aT ASS AWTITs ic

feficy firs arti aw afeqa catia amy Aer N ANCA

afets wae wedge aaa ose aBITA & eT saretaTfseta

AAAS TT WANT cATHE AS are vse vas sea ans facw

at, fee crate aa ate fatiioe aware SITs ote fefieT crea

Ry a | areca aifteats crate Fae Cs MAAS AWS HICKS aifsiea

ATA TS MSGS SINT ABSIT AAA ANTS; SHAMPIHA, KSA WF TAT

AT US] N-k+1 AIT ACCA TINTS VSSS SAT HStaa

RA | (BAI) CRTHS CH CHAT, OH TTF WA THC,

CANT AAT csiae see fares Wes TAS TagSE eae ABTA

N-1N-2 N-k+1 1

N Wa" N-k+2N- cri Was |
MRT ST CAS NCI ALAC HTS ASIA AYA AIT ( AYAITW ARTS

aaaeea frata facaoai eet) Nt ae athe ays HOST Herat



424 afar SE [18.8

ae) SHOR Teen AMAT RAT ( ATTIT rate ATTA

Faas sang wer) (TM) sags ethos mats: NBs ETT in)

at STS OB Ce, FE CHS MATS TD TH HTT CATATTICA
CH An WITS TSIM Hey aqatae fife aata uaz

ABTA Mes i are Brretraeein AST TT APS aes

a MATHS TSIAT ATA AAT ( a ate TAT Wats

)
qe CS VIS MTT Slay ATH yore @ Aasetrai-

Frelq ATAST WT Maley Way SAS: cata AST Wes AI, BA

TIM VAs Hay Ces Gortaicay Tews cata AISA CH AH

13.3 jcfrtex ‘3 ASANZE (Parameter and Statistic) ¢

ANMTATS: NIST AIS wMciaty BrAM AiceA cathe

ae U1 ares Roy racist Raq wars arater 28, fee Ace TA

erare Cl atatfey stad Bfesten creas Atal FS caTH AIRS

CHT GHD TAA MRI TRCIT faAs CHIME Bare Nf, +144

BIA CHITTY oF qatloess weitere Saw ath |

afer vey macs fefaw ate oe aac afer.

ofaatcs ( CHG eas Sata tics) Tel BA Aes, TRACT TATE

SHY TAS TT ST AAS) | TOA ATATT AIS BCT TTCER
(observations) gape BES (function) WH, wi Ashe ATSICEA gate

ateerarait facta (estimate)! afb TIS ART cl AASITEA

arenas ferry ose airecra fefsa wats Gin fey wea

apt ays mMyVrS awe acai fafer ayary ater fafen ary

RGSS BT WY ATG THATS AT aiay etshe Yes wWwStye—az

tiers VT MT AWAY otey—(sampling fluctuation) | fen

WISAT TIT cara 4 ailay col BTSs WSTTs |

TTT



18.5 ] TTS ferry 405

eae Serer open BMF) em crwe ater ata feafestacaa

Cate Gas ROT TPT AAS KiarHA WS Cay BarS Ba_s |

SHY ANS QCA AMAT Ta A fs aT cs Haw fee ware

TY GHATS TH Vs fats Alaa as Fs cars AST IA Mate

FATS NAT GR GF TTT AAS HiacHA Te eee rand saw vf

TIAN KS AV CHATS TH AI TAS AR GIS ay yeaa Baia

AS CHAT SSAA | ATS CUS AIT AAA Arete sea afs

CREE AG eu fYtal Fa VG MT USAT GT eAAZ "ice

SEZ GTS Wo iceq oF VHS STH ATA Ve |

13.4 A yAtSs faster (Sampling Distribution) 2

A caine Ae cles TMNT SITT wats TTT DET Se aif

TTT CMS THATS Pra Sal CAG HiT | Tw: as AyiesA mM

RS NT WT! 4s AaB aqaes aa fewtacs aa ay

ayare frerey Tyre acer |

ez cats ater aacr tama face ACT HS APTST Ty

CRUH ATS AY ABlAatoraa Cay fsy Pes caty ALATA TIATS

froteq Cepferwoetcsg frig ai cre acti ( AEC 18.7 ©

13.8 4837 1) | |

cata Fretrecaa awl Tate eters ty, aatsfapris, wrTATts

Sorte wtacw iter) wars tee anitfipis feswe tae-

CAAT | THNCTA TCH Feri VT po, AHCesT als-fapsfecs seri

By eats StS Ti AAS SPS (standard error) | ,

13.5 fafeen seresries fasterA (Distributions

associated with discontinuous variables) $

UF] Ms n-MAaTs AStIaien efor oe 21, 2s,...,2n UN WES

BOS MAN y= d (04, Le,-.-, Ln) CTA BAVA GAB UNS Br PIotHy

frqer| SACS ALT |

Ply =k] = > Pla; = ks, =i, Deve, n|

Pik sks, ae, k,J=k Po
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Gs, @g,...,2n Ue ATT PHACHTHE SI, GTF

Plag= hy, i=1, 2.000) |] Plo ka
¢=1

RSI CR

Ply=il=_> [[ee=n
PC he aKa yscey k, =k ¢=1 ;

a8 effer aearecy scree cafes faoray Tice cra SCH |

13.5.1 g=fs serra fRaecmiss farive ftera:

CT NS oy GHB ms 8 p MNS AVAS ferry DA MR oe AAT LSE

me Sp Were wafers fare sy Adis 2, 8 re-4T ABA] SA

BARS FIAT

(Jc — pymerss per 8 (TM\ca — p)ma Fa gyea
4S xo-CH MIT Frac ATT TACs,

y=21+0q-98 Frutaa faty save Sc |

TS: Pla, =k,|—= {te) — p)mi-ks nk, FAq Ky =0, 3, 1,..., 204
1

, WIay

IIR (i) — pmankapka, Aq ko =0,1, 2,...2
2

0 » TIF

att Ply=K= > Plaka, ta= heal
kitke=k

= m1\[ Ms _ atmenrkicrkemkitks> (7: Nr (1 — p)metm P
katke=k

e m1 \( Ms =— ratm3-k yk1 Ue) pg) -zimtm-*p
kitka=k

= (TM mya —-) m1 +ma-kpyk

Aaa k=0Q, 1, 2, senses , M1 + Mg.
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[ CRE > ()(") = (1+2)TM(1+2)TM CS fagy FR
kKitka=k

sis (Lt ym tms cw Page me midis (MFM)

STI AAT kx 0,1, 2,..., my tm, Stal P [y=k] =0.

BAVA CHL] WLS CA, YUBA om, Sp MK me 8 p ATs AIVAyw

saris fracas Oz Fare BOAT CHAVA mats 8 p AIMS Afar

fare bat SCT |

G2 FG x, ta, 6 vs OT CIF Uo taateael Bare

AN | Weer fb aygta,te, 8 r-t CAVA Weft, Lyte

tagta 8 CATE CNS | sires crea WA LF Bab +2,

+g CIPS MBNA! eC are Tey FT cS AIT ,

a(i=1, 2,..., n), m(i=1, 2,..., n) 8 p Afters aefwe aes faces

Ferre bay SCT ACTS TAN o(i=1, 2,..., nor SINT feorea fate

FATS BY, KE ATS

“pon

y= > a 98 ort Pate ar BIC |

att tft kp thet +tha=k Ba, SCF

Pla; = kj, 7 =1, 2,..., nly =k]

_ Pla =k, 1 74

Bait
¥}) n ”

” Sm-ok Dh
L(t)c pitt 1 pit

— it

5 ny — Ke

(5 myn py “1 p*
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i ()
(22")

n=2 BF a SFE m, time, m8 k AHS VAS BPS ecstieg

(Hy pergeometric) fete! n > 2 Brae wf AieTAES (generalised)

wfoeire7 age |

13.5.2. gets seme fRecoes consi

fosters: — |
4a NF or, GE a, USTs FPS HATA a GA ze WAT LAB Ag

afore fae crtara oa |

ny 8 age mame face eer AT y= a, +2, Rote fide

FITS Bl | |

ia =TS: Pie. =k feTM eT | wear mn os
goa Aah » Tat ke =0, 1, 2,.

As P =ke|=N las a] ‘ ke ! , Baty

Gay Ply=H= Dy Plea =a, 2 he!
kitka=k

Aakt A ka
= “V\rptAq “2. £8...

>° OO Teal Keg!
kitkea=k

= 6-148) ( Ae Ags
ki! kg!

kitka=k



e7 Ga tha) | k!

ki \ ks ka! het baat]
kitks=k

xs g~ (ha +42) G47 + Ag)*
k}

qq k=O, 1, 3,..

ayTy aa I + 0, 1, 2,..., OIF Ply =k)=0.
CET CHA WH CT A, 6 Ay Mets ARferws amie frac

CMH BOTT CANT A, +A, sts refers coat be RCA |

ag wal Yi t2g 8 r~AF CUT Ae weft, Ly taegt rg

Seine erates; watt afb a,teatas 8 oot CHTIA Aes

Bi ttettat eet BATS ATA | ETT mata ay az wafo

Bitagts ton ~6F CATS AAT | |

| Q ance Beat SA CALS MNF CF a, (6=1, 2 Dieses 2).

6 G=1, 2... 0) MAE APS TIM THC conte Ber RC

STS AT afi=1, 2,..., not ASAT Frorer fate saw BH, 4B

Aes y= > 258 aie frfee art SITE |
pal

ata Aft ka that thnk BI OCF

Pla; = ki, i= 1, 2,.... nly =)

Play= ki, i= 1, 2,- wey 1):

Ply= kl.

Ai*
-r, —&Ile Teg !

<=1

; Sa)
aT

. " ke

n ages

e 2% | Lis
TM = ta

Cc s Aid i |
t=1 é=1

k |
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hls (sy

‘T (ke !) ¢=1 ‘teal .
tel

n=9 8m off wats, ¢ 22 dete aefns fare ote n> 2cen

.n-1) Afere aes tere feoray
5 he

s=i

(multinomial distribution) ( TRH 15.6 BT)

13.6 Sifafegn ss sespies fasters (Distributions

associated with continuous variables) $

gepary retrain afsfesn ocers fay eal WS LATA 2 Ge

aera Afafesr wr ats TST Wy Bem f(x) 9 ate foray

df=f(x) dx @% y=¢(2) AA rar ae aeres ay ASITey VE

Hrans a] fyoteq fare save are |

HIATT y = g(a) HATS x 'S y-4A ACT MASS AAG (one-to-one

correspondence) Taq | BlAS HAA c= yy) CA Vy |S Jrecqa

Ras FBT Aas - vy) WkaE BSP |

CT] MS y-AF AST VAY ACTS o(y).

GA 9 B yAGT AT MSH MTMHE AWA WsTy

Pla <2 <b) = Plo(a) < y < o(b)] FAA y, ct SA SAAT

RCTS

G8 = P[g(b) < y < g(a)] 884 y, c-9 A BHATT

| | BCS

sate | * ple)de= [Oh s{oca} 2 cy

at {v(v)| 24 i
RSM AIT CHT oy) =ffy(y)} fey) |
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AAS faote CRUE gly) = —fivly)} wu

Bee MHTHISITA gly) = iv t § a)
dy

Betts =ffoy ls)

7,02 _ ay)CAAT Js dy dy

NAS GS HST BT cl e-aa faetey ckls y=dar)4

fasta fate sare Bae S da-CF WAS PH y 8 dy WATS Ve |

race aricarfaatcas foe face Atay Tel FITS Bee |

wyaisics aatfes wfefanscarst abe Bivens Fal CAS AT |

CU WF 21, a... en NAITS Afar or Tele fretaa

Uf = f(a, @e,..+, Un) AL, dtg...dtn TS TIT BES BA ys, yas...) Yn

arc aia foar ores aes raftiee sores ate ATHTS

Yomds (@4, Le,..., Ln), 1, 2,.

Ay TS BRAT AST Uafyferws Aire waatT ct FITS BSA

Cary .

Li=Ve (Ya, Youre, Yn), t= 1, 2,..., 2 |

4T1 ATS a, Yoseeey Yn are fore BUH

HY a, Yas---s Yn) Cys dyg...dyn.

Acéq TOF al FI TWA a,

9 (Yas Yasees Yn) =F (Pa, Ya,.-.. Pn) lJ]

Caateel pa es, La,re., Ln)
Oy, U2yeeey Yn)

=|v, Ov. Ovy
Oys OYg Yn

Ove Op, Os
Oys OYs OYn

Ovn Oe OYn
Oy, O42 yn
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a i yi, Yar--+5 Yn)
? J O(@2, &g...., Bn

=|0d; Obs Obs
On, 02 “ O2n

Obs Oba, Ads
Oz, Org Ofn

2 an | Bs
00, Ox— On

BLT 21, e9,..., eI FASTHT CWP ys, yo, yal Pore

FAT FACS WA wa, wo,..., On LE daa, dxg,..., danCF VARS FH

Ys Yas er Un TE dys, dya,...dynC% WATS WI ACT WI

SRS SCH TCA 15S Fs ATA AS] BACT AC |

& often Baraca SABE ores Frotes Aes eta RUSE |

13.6.1 =soIer STS ageafe=ss SromET=a

fasters : | |
afte ao wore fetay Nera Seq Ua AT uw 8 COMA 0%, BF

y=atba ( ait bd x 09m frorey fry sare ars |

a9 FISTS

dF = 1 giles)? dx
on

eet y=a+t ba.

worms a=.

dan BM, wt, 4 cara |y| = -|%|- i

ASIA 4-44 fret

dF leJE* ~s5i(57)" gy
Ble

1
“pags (v~a—bu)? dy

lble TE
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WS AUTS VA I, ya +ba-4a STH N(a+ dy, b%0*), Bete

y~F FISTS AGT a+ bu 8 COMA F270? APB qtr Fete ae |

136.2. ASIA Stes acee Siferrae BrMiesa

(orthogonal transformation) Sten Fy 2s BESTA fasrers 8

Aft 1, 9,..., Zn 190 'S COMA o? FAB mga face aie

Frater, AT PTA GS AH 3, Yas..-s yn MCAT BCLs ae eifwery

ares fren me zy ( APE BET), STI 1, ¥9,..., wnt Ste

fate sare are |

1, Layer, Cn“ IF aye faster
% nn

d= 5q% exp - a>, a*| I ax.
s=1 ¢=1

GIT a4, aye, On TE Ya, Ya,-, yn ASTR HAPScATT Whos

ARTS |

AoA, > -Sw GRR [ex =|] au:
é¢=1 t=1 ¢=1

Sind afore HNSeIT CHT | TJ] = 1.

DWOATS ys, Yas...) yn aye foray

aF = {TF exp [ - 2. Sue] I dys
i=1 ¢=1

BIE antftse ea a, y-of ares face er yar frets

N(O, 07) ; BPs y,-94 frereay 7G 08 couaia o? fafa aeaie ere

Q0Y, <= 1, 2,...,n1 .

13.6.3 -eroa faces ASN SePTaces

sacahias Scepter asters:

ait 2; A pz 8 CoMaty o,7°(¢—1, Q,..., n), FIP Tt fretery

BPA] SCT OIE iA] AAMAT AAT A, WI 2 =a +> bio; ( CART
¢=1

Bes: Gas Lot Tia O a7 ) ae Protey FFy FATS VT |

28
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a g,...,0n8H CS FETE

dF = 87% exp| - > (x5 — oe “TI ding
¢=1

47] WF ya (¢=1, 9,..., 2).

Awa dy; -% (i= 1, 2,..., 2).

QVGA fa, Yayeoey Yn“ ere Frater

dF = 84F exp[-4 > vi*| I] |
é=1 i=1

z=a t+ > bX;
é=1

=a + Suu + oyy:)
i=1

” 7%

=q + > bu + > bow
t=] ¢=1

%

Bra CT Ws 2 = 2z-a- > batts
¢al

It 2,=

/3 $ bios
¢=l

"”

Rott, 2,= "> bios

‘/ > bi*o
¢=1 ;

C1191 + Cria¥—a tes $CinYn

( CTI C13" +c19" +s: +¢61,4=1)



18.6.8 ] arte Fopery "438

Bratt SMNATT eT] WF

Se =CarY¥itCea¥ato' + cgntn

2i=CérYs tCesYa t+ +Cinyn

Zn =Cni¥1 + CnaYa t °°* t+ CnnYn

CINTA 053, 6= 2, 8,000.09 =1, 2... m0IF TAT AT NST BA CTT

Cir Crgqeceeee Cin

CQ. Cagqeceoes Con

Cn1 Cag

gat afters wis ey, at. Su! =]
j=1

nN

‘8 > cscig' = 0, 1= 1, 2,..., 7
jxj=t

GUT 24, Sgy-0e, Snr CY PASH
é n

. AF = ¥FF oxp| - 1S] II dz;
=]¢=1

( carey Su -> a? 8 Tav- Ta)
é=1 é=1 ¢=1

RGA 21, ga,.-,2n-48 oray tama fray, AS THe aA

MKT ATHCHA TT OS COMA] 1 |

Free 2-97 frerersy

dF = £44 oxp[ — $217) dex

Z-a- Sou
Qay 24° {51

A/ Sites
¢=1
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J...

Wats dz: -

MS wet
WIE 2-97 ote

t=1

> bo,

¢t=1

bo]
(eB “ .

ak = €7% exp -

wee 2 ay frotray N (a+ Ss bits; Ss bs*0;*)
¢=1 t=1

—% CHF +e HHS ney GIT ANS Pea TN Aleta THT

retecas acy yer! Por eIcea ate fade Sate a com eteraT

wey ae hwy

dF. I

/> bs?205" /On
t=]

oof ¢=1

%

> by? 0,"

VZAGS (ws, Layee, On) Uf ar ws comaty o® fahie
eae TH NFS cars cpen AAAST AT Vy ( BSS ace Etefey

ora Face) wre zat Preterr wa (u, 2), RY,

bo |

- 1] 1 1
| - — —— -+- ese 8@e — .x m vit 5 es + an

HE HEARS WOME A MITT =O, B= = F=L. 9.0.5) 5 STN

w= 46'S og? =o", (¢— I, 2,..., 0) |
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13.6.4 x*-fastera:

aft 2, AS us 8 COMA 6,9 (6—1, 2...., n) PRB THA ote

SAT Pea II Ble ial AIT Paros SA, eT

Se en eel

ye teem Mi)®
=1

wag Foray fare sare 4g |

n RATS HIM Paes tats THe cera VAS xy VSR ATT-

qe x*(x? with » degrees of freedom) 44 |

U1, Vayees, tn AT cayet fare
n n

= p.)*

af: + $TF exp | - : > tes— wo [[ a:
$

t=1 i=l

aa Ue y= tO (i=1, 2,..., »)
$

Qa dyy= @ (g=1, 2,..., 2)
%

BE yh, yore, ast CNY fsrarey

dF = §TF oxp| - 1] dy;
t=1 é=1

Qe THA CHAS HTS ica Fa VA :

Ya =X COS O41 COS Ogrrrsseeereereseees cos On-1

Yq =X COS 04 COS Ag°**°** COS On-g SID On-1

Ys =X cos 84 COs Og°°"**’ COS On-3 SiN On-9

Yn-1TMX cos 61 sin Og

YnTMX sin 61

tity O<a<e, a <4 <5 G1, B,... 0 2),

—2 < On-1 <n



488 Matar LST [ 18.6.4

Wl RC CH NT CF

tml

NSA ©: O15 Cayce, Ona CNA stay
n-1

2

dF = £7% exp [- *| xX"~* cos "-76, cos TM~ 269**cos On-2 AX Il ads
. 

¢=}

ST CUPS CHA AT CW X 5 01, gs; Onaa amet ATA PACTHRSICS
facehrs |

Freq: x*-97 eats sige x97 Freres way

dF = $F exp| - ] x7 ax

aay x®-ae fice foray BI

a = #94 exp —%2] (x2) tax"

wwy freracaas ere mace fate sn Ay, Tel

(i) x-aa freterst
dF =C, exp [— x*/2] x*"1dz. ( SICH C, <fa71 )

SSA 1-|* ir-c,|~ exp [— x2/9] x"-? dx

5/13)
°C, n., gin=2)/2

a

°C

adte C 1°
om-2y2
9 2

Qo = x-a7 freray way,

a

dF's-— exp [ - Xe |ar-tax
cE in 29/2
2

let frets » TeaTaS x ota Te Sy

O<ix< «x
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(ii) x*-0y faetera,

adF=C, exp [~~] (x*) (n~2)/2 ax? ( €7FTF Co afaqi )

Qos l= ” dF=C = [-% (x2) (9-99/2 gy
~ Jo a} °xP ol x x

-00 3/(3)"
u : 9" /2

adie, OC,
m on]9 2

RoI x29 ora Va

ao —~ exp | - | x2) 99/9 Ty! 0<x7<:
m gn

ge SHAT vn a x? Fret Ter EF |
uP fiery fees wyaicat cate x? fawiaa farsa aicaterte |

GF AUT areteter APACE ALD ACD FA ACHR | |

(1) a 2a FR TASS CAA MI CT 1 AAAUAyS x? ose aad

TO CAT WAT AGA |

(2) nem Waryex? vs @ 2 yferene nm fete

BRA BF | Uta a p oR aTeRS oe Prete eine

ap == exp [— az] 2°-4dz,0<a<« -¢,p>0]'

2° i ° _x? 3)"
(3) B(x"): aval exp | 7] *)

in +2 (n+ 2)/2
| g 2

n gna

2

=n
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| ' exp [- -] (x2) (ota /a gy

ignia

= (2 + 2)

BRAASICT

E(x*)® = n(n + 2X0 + 4)

E(x*)* = n(n + 2Xn + 4)(n + 6)

Qoats beg(X?) =2n

Bef, V(x*) = On SAS 5. (x*)= /8n

[bg(X?) = Bn

Ha(X7) = 12n? + 48n

Ba(x*) = — 8

Balx*)=3 +2

Ror xi-a7 ores wPetiqs aafwryq es asses
2

4 == _ XT y2yn- 2/2) W=-, , exp | - 5]
2

oe X77 7 _ ayy2y narraoS ar exp | -S](-HaReTM
2

m— 2 avn-40° ~ | R= Sy ayn- 40/2on Lal
2

af
axe 9 1
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ait x2=0,n-2 VW « Bee ae HNsacig Te, SW O'S «

atrafaagay, Vom (n— 2) SSS BS Mies |

STH lar] _,- _ 9 fee arth

ASM xT SAS (n— 2), Wt AI n> WA nos VM

x*97 AST TAY A GPT wT weds x? ORs ate stherts

nem ace rats By cas Tpew ATATS ics |

13.6.5 x? >si(ea feral?

af ¥,* (¢=1, 2,..., b) INST nm (G=1, 2,..., k) WSMUMAS

x? froray Bera Seq Gas Ale. wr MamT fac SI, GCA

i=1

a frwreaa fate Save Bes |

Yi, Yo)... Ye as frore

dF = SEF exp| - 5 vel Y;' “Tl ay,
¢=1 ¢=1 ¢=l

GAT AST CHATS HUNTS ACA Fal VA :

Y1= Y cos 6,008 69... COS O4-g COS O4~4

Y= Y cos 0, cos Og... COS O4-g 8iN Opea

Y,;=Y cos 63 cos 02... COS Ox-3 SIN Ox-g

Yi-1= Y cos 63 sin 62

Y;,= Y gin 61

city7o< Yau, O<&< 5 = i= , Qreove, 2 L)

ke

wrest SS yt = ¥* ax [JI
¢=l

mz YI 653"-29, cos*-*69... cos Ox—2
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WSN Vs; 01, 095-5 Ona TOI

=n —k k~1
dF = 87% oxp [ _ e yer ye 1 TT 40.) a¥ T do,

¢=1 ¢z=1

( CHAT F,(0,) I 0 -aT ARS )

| Ss m—1 k-1
et ox [-Z] y=] saooar Jae

¢=l] <=1

HF CUTHS CHA ATH CA Y ; 02, Og,-2, Ona ACTS ATH PracrRSICT

faraprs 1 at acy Yam fewer
k

> mn -—1

ar = 49 exp [ - =] yl ay

Ie
2

= SIF exp| - 4] Y"""dyY Cats n= > Ns
¢=1

aq VY *-97 free

dF = $T% ox| - Z| (x2) 2 * ay?

a8 foray Gas TT n BSMANMIS x @ x? Iota; GH

k k

enter a, Y= > vi-08 REI n= > n WOMANS
¢2z1 4=1

x? BCT |

13.6.6 t-fasorer: :

aft y 160 8 conata 1 fae ahi ferry wa Y ba n

areariange x ferry wart seq ee aie win state frac

Bx, G4

t=y//Y%/n

at froray fata sare ars |

y 8 Yass cae fretaa

aF = $F exp ~“$[y* + Y*] Y""*dy dY
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ada Teer CBs Heires eicatt Sai Ba:

y=R cos 6 ( eer 0<R<o@
Y=Ff sin 6 0O<6<2

WIAA y27+ V2 =— R24 [Jl =

QM BRS 0-7 clefyorea

dF =8%F exp [— B7/2] R"sin®TM"76 dR do

GT CWS CHA] BCH CA, Ro atria fractwwics Fics aes 6-7

frorey ea

dF = 84% gin®-19 do

=O sin” *6@ do ( ST4CF OC YF )

eta -{* ar-o{* sin"-*9 de
a

a

: 20| * sin” *@ dé

a( 3

OM H Bn/B, 172)
Wie 0-7 faster

~~ 1 amiaf B(n/2, 1/2) sin” “6 dé

Qay t= ./n cot 0

Rots di=— ./n cosec?6 de

oe
Om TT aa al Pn)

pot
Brett = gin” “46:

we ea faster

dF = Fa, 1/2) Jn Oty Oe IS
a8 errs n aeRaiate ¢ retry zn eH
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rfreracaa fas acatetiy Sire seacg | a Fretecay ats

OPH HPHHTS ACH ALG] Fal Cee |

(1) 1 ema t CTP (cauchy) FIStery Meats Fes, Fiz

CCR «=dF= ay » (bts cathe-faster )

@) BO= aaa 1/2) Jn j dex EPTFE at
qaaty t= ./n cot 0

Wats A(z) ~ ahem - sin" *@ cos 6 dO

=0 [ CARE sin® “(x — 6) cos (n- 6)

= —gin”*9 cos 6]

1 t°K(t*)= B 0/2, 1/2) Jn j _ (1 + £2 /m)@r! q at

TM-36 cos*@ dé .

[ Acta AC t= ./n cot 6 LCT]

n”~ *9 cos*6 dé

. n j v
B(n/2,1/2) } o ©

__. Qn (" a

Bin/2,1/2) Jo TM

( CURE sin” *(2 — 6) cos*(z— 6) =sinTM °6 cos"6)

n-2 3

_ 2n ats"
~ B(n/2,1/2) 2

1”

n- 38

SRAASITT H(t*)=0

‘ 30°
it "Nab

Var udlt)=—*,

Bi He, oe sali) = /—*,

e us(t)=0
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3 2

u(t) = Naa ®

Bx(t) = ()

Balt) = S(n— 2)
n—-4

Oz -roray t= 0-47 Tories atfery 6 nv > 4 ACT APSE |

(abl qecez cata wa ca Casares fafea vferwe frac na

nics Gaz fafex MS aicaty Fal BATH, FA V(t) SAAS BITE FIq

n> 2 Sorte 1)

13.6.7 F-fasterss

aM ¥.2 @ Yo* WRI n, 8 ng Woaraaye x? rota

BRT BOT LIE Ale SiN ATT fac Sy, WY

_Ya*/m
i= Ys 3/ na

ay fretray fay Fars ars |

Y, 8 Yo-“8 NY froteay

; aP = £45 exp [—4(y,? + Y,*)}¥,":-!Y.TM -1dV,dY2

Oxy TICHT CHATS HATSA ALT ST SA:

Y;=R8 cos 6 —_— < |

7
o<6< 9Y, = F sin 6

wWiery Yi7+Y,2"=RFR? 4% |JI=B

WSs RSoe «as care ote
a

dF = €4F exp |- = RTMt%-1 og TM—76 gin "2-46 dade

SF CUS CHA Vita CA R'E o MIT fracPOTTA ACIP |

BTAy wy 9-8 frwtere

GF = £T% cosTM~76 sin TM~*¢6d60
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+2 ater ]-(- 1) a
é, j=t

(ca ca ef err re “CF )

~(t- 2)(S aeene Smarter
i

+3 > wlestyetert)~(1~ 2)" wat
‘. fc

= 3(t-B)'nee(t=2) mre R= 2)

“(2a

roe ye b=ya see

~(i- 2) met 2) nt

Feecn vet)=(1- 7) a(t x (a- 8 )4e
{oo1—

° 12) Ma _ n [ta”
ASAT Vis *) a 71 7”

& Nfs cics AAS mPerS aracy ce aie Ti cial ey,

wes ;

roym(t- 2) 82 -(.-2)p-2)¢
4

nmin



470 aftfretcar zreq [189.8

8
—— «4

@ V(s!t) =F 8 F
7

20°

“a1

aniratfe tifiianfts comaicry cars Bh |

13.8 Bayern 6 x9 fRwlay carve THA ACF CHT H(s*) 8

V(s* Ham RH PATS Era |

13.9.3 =PTsISm cos aesiets ers m-

fas -SrISs AVANS CaacSs Efsreen, ersiciertfes

Ssnsitre :

mats cise gaara wee agit fea fog

Bic BT Fal AS

Yaaty Xo Ftsa a-S4 ATT (a=1, 2, ..., N)
N

wtara AST aw = iD, Xe
a=1

N

‘@ coraly o*® = D>, (Xe-H)*
a=1

CANT 0, ATAT 1-9 TTY (i= 1, 2, ..., »)

WIA AITATA AG >
¢=1

V(a,) = Ef{a;— E(a,)t?

= F(a, — u)*
N .

= = > (Xa- 1)
asl

=o®
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cov (2; 23) =H (iar, - Ela Hag - E(zxs)t) :

= Ei(a- Whos yt

= NUWZA) S (Xa- wNXXe'~ w)
a, af=)j

asa’

N

1 2= NIN 1) Su (Xa- ft)
N

[areg > (Xan)
aka

N

= p> (Xa! - ?) ” (Xa- “)

=Q- (Xa- B)

= —(Xa-p) J.
2

oC

N-1

( Sqr PATS AYA CHT CA AT OBI, BA HURT

oy Sx; MIA ACTH )

=< LS, E(a;)
i=1

r@)- ‘ >)
-{5 Via) + > cov (as, on 2)

t=1 t,j=1
inj
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= {no —nln—- 1) <=}3 es

v= Ue
Cay] Tee CT AAT vac CAT ofaetra afecace RIS TATA

ACHT COMA AAA RASS AHATT ACH COMATA SACP CRIB |
2

See Acer BST NTS ahh AT ete COMRTT WSF Wag fics

RIAA BT Qa Corrs wifey Sos aI wz |

MAS CH NOR A, WA AAT MASA n KSA AIST N-KT

FMT Bx, VAT Aaa Wiecas AIS aT aewr cowaray.

ars qi—abl tae wes sa creace ayaa ace yer cata

ACS UTS A OR AAT AWS ova ater aw ude aso SIs

afew ST) MS care Has arayiy AYVre TTT CHTH GH BT aT

at sofrecics Cite Sl Fal UH, Sd CORNUn IS We

CRS Ti CHT TAT PHI @ Afr sy HIT Tey WeSY ity AVS |

—* Verses AT after ay efeer CeatTs (finite

population correction 1 f. p. c.) TT BF |

13.9.4 Sana Sateria Sfseseen, etsateeaifes

Sonfre:

CITT N AISA IF Face coins wale Fors yea ( AA A)

Cakes a1 aRifefer fre cars Gee celtics fawe sai araryE wae

CITA CAN QSBrS F MeaHT AT AIGA P € Q(=1-P)|

erty 2 ffs cles mn WHOA els TST AL Waw wre

MTR A TTS THT colt QRBrw adie 4 erty Grfyhs @ ares

BMA AT WNBA p Sg (=1-p) | |
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HCE o ST HACIA ACH SS OT Ne TS SN WA WT Ay 1 VI

qq ACI A NTT BT ORT AE | wRETSIT TITS

é-GU ANTIT ACH MSV OT o, TS SM VA WT Atay 1 WI Aa ACI

A MTUTHR BT I O BCT BMAF |

IRA u- 5 > Xe=P

= P-—

= P(1

=PQ

>) i=l

WIS ARM 13.9.3-F WI WIAA Fea APSR Wey

E(p)= P

Cl Vp) = Ra ES, qa aT fs cocs Harare hears

THT ARG VW

6 = 29, gam Ay te cae TET NS TAT

ATT HFS cars Ars AAAS ATT ALFRTS Be |

fee aft gz alike fee a aca aaa falter @ TAHT

fret 4 ceaics foe ay oa: fafer rte weafers ata aie aeiary

Px, Pa,..., a(S P; =1) Bas ATIC Rat Meher wy shy
tal
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D1, Days De WA, CCT Ae alsa Mey Aerr aw, corres

Sole fatrtwotcs fete sa aT

ANTCT BIT WF CHP MIG TW WA FS CAH Aas aiaarAe

AIS wWeata a wens ee wares agar

CRE. SHUT A AATSKMacs wT acer wy efssad Tens

(N—n)(N— 1) fact @ FICS BATT | :

“BS: E(p,) = Py

Vins) = Pdi — Po Pi)

BINT H(pg+ py) = Pot Ps

Vlog ps) = Pet PMA Pi Po

FI pp t+p;-S Se MO Ty

V(p4) + Vips) +2 cov (p3, p5) (Pst PsX1 — Pi - P5)

a 2 i - Pi) ,P dl— Pj) +2 cov (pi, 25)

(Pit PiN1- Ps Py)

n

RAGAN cov (py, 5)

- a{? i+ Pj)-(Pit+ Pi? P(L-P)_ P1- Ps) _ _ PiP;
nv nr 7 %

wrata aft Eni) = ms Fi SA

V(n3) = min = m:)

= — mimiCOV (Ned, 2(nz, t ”

ene ett ae > gn
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wie oO oo AIT AHNTTCT BRB wRCTAS BETES

Awa, Hea=E (> hi ns]
¢=1

= Sy as°V (m4) + > A; A,’ cov (ni, 1’)
¢=1 ws vet

--> 4,7 Pl -— P3)- > ag ay Pe Pa’
? tort

“> A Py-n (> Ag Pi)

Att Har) aft 0 I SA
k

Via) = n> ag? P,
<=1

| ke oe

cov (2, 2’) = cov (> he 14; > A's mi}
¢=1 s=1

Ie ke

- >> Ag a's Ving) + > Ag Ae’ cov (1, ne’)
¢=l q,¢/=1

ie
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k k : |

= n> 4; a’, P(1-—P;)- n> Ag 4's! Py Pi
¢=] é, ¢’=1

tpi’

> hy 1P-n( > i (> 1'.P,)
¢=l

att aft Hr) 3 Hla!) TSS: KS O ST VA
k

cov (2, 2’) = n> A; AP;
i=1

[ m’ re — ne ni ae” 8 pl CF 2 Pia,” fre wtafatafes

a Vim' -) CTX ST ATT | a cov(m rs, m’'s)-"8 CTT FAI
ay 1]

SEPA

13.1 AeicHt: A 6 TEN, Nets Se TTS |

13.2 ANAST Aye SICH AT MT ACT ATl FT I

13.3 aqate frwtaq e aatratfe sfaca caret |

13.4 aft ax faotera Nim, o*) BF, BA os faster

fay sz |

13.5 aft 2-9% fretaa N(O, 1), G=1, 2...., n) Bi “as BIN

aqerig frac SI, WT y,; (G=1, 2,...., nar acores ure fay

BI, CATA a, Sy; (G=1. ,..., m) ASAT HATS BAA HIF TS |

13.6 aft a, (¢=1, 2,....,n) ArT frac THe wT eT THA

WG uw; (¢=1, 2,..., n) SS CONT of G=1, 2....,) SA

Sia (ees: seo oa Ta yo ) eat FTO Fhe
é=1

13.7 eats Fa cy, etatl THT wraA af ue SCM x?
Protest Set Ba | |
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18.8 Sati Fa %, ata ey Gee Mamiq acy oa x? Petey

BRAM SCA ACA RWEMAA WHAT n, Sng SI (a+ yaa fastay

(n2 tne) ASMUATS x? fywopeey Sq |

13.9 Wt as, 22,..., 20 TIT PAC TA Dy SY WoT AG

aS CSMATT o® GA AH

“3 (e.- 1)

mi (71 + 2% — 2g)

Tn oe wap) 2 teat tena na] on)

BT, BCT CHANS CB ya, yo,.-es Yn. ATMA PACH AMA BA AI

THT AT O'S COMI o?, :

18.10 ft 74, xe,..., Zan Ges 1G 8 HEF conn FIR vay

frracome ster BT ST Wes eos UcarHRS QSoT foray fey sa |

. Ll
(2) on (v4 +Xe + oes + fn ~ On+1 7 In+2 — ere — Len)

(34) (ap, — &g)" + (a5 — a4)" +--+ +(@an-a — Zan)”

13.11 WW v4, Day... Pe ATSUF OCA 1 ATG HATA BTS

facet Berra Sey eas wre tay Face ST, GTI eat Ba A,

k

- Blog |] peas facet on sremratatTS x? face ee
¢=1

18.12 ahh X, 8 Xq AarTMs AA WAT n, 8 no WSB-

AMNTS x? BT, WI eat ST I, X, +X, 8 = orate FCO |

1313 ah o-a7 foray iP=*e e79X gP-1 de Ae 4-45 FAST

v

—*v
dP =f eek gt dx BI, SI uw=aty, ve AIS wes

= 7-0 Rote fifa aa |



478 TTT TOF

13.14 to, 4% yy; (G=4, 9,..., n) 22 TT Ime fac aats

at ba Se, Ti BT = ot Freres fate +, CIty

1~ is
a= wean Dm

t=1 eal

18.15 24, &q,..., tn AIA farses erat Torey oer acer frafa fas

froraaais fry oa | "

(i) t= > et | > at (m <n)
¢=1 t=1

(ii) Lo=nz” / Ss v5" CITT - > a,/n
| : i=1 a1

(iii) ve > @-3/ > 04"
=1 ¢=1

13.16 aft x,2 4 x," Qafo Mamta face n BORA ATS x?

BF VY, StI CHans CF

a/n (X4 3 X,*)
2 /X12X%92

n WSMANTS ¢ eter Sapa Fars a XP +x, aT Pacer
RCs

13.17 <4 ater 2am fFAsteay Nim, o;7), c=1, 2,...,n AR

Sia ware frac | | Aft
_ % 1 7

tom > en] > Ae
¢=1 ¢zl

SY, WEA AT SI cz,

> os (2i— Bw)"
t=1

x* fopary ALAA BCA AF ASA ANAM (n— 1).
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4 Ue Hatt sr, at oom feTeT Nim, o*), i=1, 9,..., 0

By, 448

x = > wil
t=1 -

i, WA > (e-2)*/0%
¢=1

ot FSET (n— 1) ASAT TS x* Ave |

13.18 «fe, y 82 (2, y, 2 >0) ar le fasta

dF = its ra TP q)e te dy de &,

BUF CHADS CA, HT AT 6 AE Raat y+ 2-98 fretay

= 3h?
(1+ &)*

13.19 x* fyorecaa acy ata fPwtea wae ze F freracay Ace

Fao Frwrery ST SIey YS Sl HAs |

13.90. atte §x?, .e F ates Pater cafe OSH, FAT

ab amis eres rites ICT |

13.21 « aft sn 8 P fate aafe fem DT Ry, we ears

Fa

ak

| |= nar >|Prob [x < 1] Prob] > = i-P

Cates F PST Wr +1) 8 An—r) MSM AUMAPS |

13°29 o ify ae arnfers afew cath ote, wre eats

eI Ca,

Prob [a <r] = Prob [x* > 2a]

CAAT x* FAST Ar + 1) ASM AAS |

13.23 AN FTC, TARTAR nv ATSC ATSY TATA CHT

ATA Berta Ricard Tats Fapris Ty SFM RS ITH A
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18.24 Fas, &g,.--, on AAT fA BITS LS ATHSZ

TTT A M, = i> (ag — we)", CALA A AG |
s=1

_F(My), ViMe) 8 cov (My, My) FS RA ?

AD ATF CHE Ms, My 8 M- ASN, coraty 8 CY CATS

Qeesr Wey ARLSAATA St AT? .

18.25 (i) Wa, Sarg Qefe Arma farce oT TeaT AG Viney

fs 8 Ug WS CORA VUNHTT 1? Son? 1 CHAte C,

Ea, Tq) = fy Ha

V(es 2a) = 012097 + Ur *097 + Ug? 01”

cov (a1, %1%a)= a0.”

(ii) ag IM BAT Ga fray DT ST WA AG ws 8 CNA oy”,

WCF CHATS CY,

cov (t1%s, 71%) = alts 1"

13.96 xa Y's 2-99 aac Bx, OCA SA Fz A,

(i) cov (Y, XZ)= H(X) cov (Y, 7)

(ii) cov (XY, XZ)=E7(X) cov (Y, Z)+H(Y) E(Z)V(X)+

V(X) cov (Y, Z)

13.27 ft ms’ 8 mg Mama fare BeTHITSE » WAT

ATAST AAT AGT GC COMA BY, GCA

E(mz'), Vim) I cov (m3', ma) ft FF |

AINA S ACTA AT FS A ?

eats ar ca, cata afery Ferecast CHC ma! 8 m9 ACT

FEATS FS |

13.98 oN wert wet Ty ater aceeefe

Xala=1, 2,..., N) AW ACTH AFIS no MISTAT AAAS TIAA

BATHS x, (b= 1, ,..., 2)
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a=1 sal

SAT SFI CT WAR TAR AAAS TT CHT

E(u) =X

N-1 S?
V(e)=——- =

%

S?
Els?) = ve 1

STS LAAT AIAG TAT CHT

Ela) =X

v@)-N—a

E(s*)=8*,

13.29 Aatl FI m; (i=1, 2,..., n) Op AFSts ARPES opy-Hy

a n

Faracore vn Hers faore Bras CATT ae > m, 8 p fare wafins fry:
¢=l

DF BCT |

13.30 Sal Ft CY A (G=1,9,...,0) Afets Fee ey-z

FRAC og MATS CATA BOAT CHAT > a, Fare refers const
. 

tml

BF Req |

18.31 ny Sng Monae Fay frorey case creates

ps Rete ng 6n, Hommage Fetes eT)

18.32 138.2 wae fw z 6 saa cae Rota crs

Bewee yay Pores fate sa |

81



489 ait freatcrr yews

18.33 13.8.3 Wx AS Zi, Za, 8’a 8 eo AYA fROtea

cars ‘feaicaa var frets fre sa |

13.34 13.8.4 Wyerr ts o 8 sot cay fasten fate ea,

Sl AS Brorss yn 7-95 ores ee sr |

18.35 18.8.5 Saat afte 4 s's0m cate faorea cars CHB

wrens ar Forera fata se |

13.86 13.8.6 Wace afis o’, 6 s’,-98 cae freret cas

F-98 frotes fate sz |

fAcreetasi

1. Goon, A. M., Gupta, M. K. & Dasgupta, B. Fundamentals

of statistics, Vol. I (Ch. 14). World Press, 1971.

2, —-— An Outline of statistical Theory, (Ch. 10). World

Press, 1970.

8. Hogg, R. V. & Craig, A. T. Indroduction to Mathematical

Statistics, (Chs. 8, 7). Macmillan, 1965.

4. Mood, A. M. & Graybill, F. A. Introduction to the Theory

of Statistics, (Ch. 10). McGraw Hill, 1968.

5. Rao, C. BR. Advanced Siatistical Methods in Biometric

Research, (Ch. 2). John Wiley, 1952.



1 4 aimifaaia fefes wpaiqey
( Theory of statistical Inference )

14.1 @fseris

oce® Fm RITE CT ATS oceR rel OTT AWS Ate
CH FerTaterest Vas firs wea tar cafe vaca FSR arate

eal VT) St TET crs Vat yiter aece eet Sn fica cy

FrarTTS OE ACY Croce Vis ay TP atey SATS |

SF TATATSAWS ALIAS: ety QSOITA Gt Sal AA, Atl :

(1) "fax oe T saris afore eT etacw tie! | TATA

Gory Sr Pea as ATS Satay Afoices oat aras Aca esHy LT

HT 1 CU HSS MIC OS ATG HAL TAH LITT SN AA STA

ATT SPAT TGS (method of estimation).

(2) Ate as A aatits yfers AICHE CHIT alee CHET METS

HT 1 TATA Cos freq Sra as ATS asc TSSl/Wrsel Faia

SIT ACH Bw AT Cl MAS Berecy ay Pots Aya SN

ay wraz ata eteg fasta as (method of testing of hypothesis) |

aaa fepicts Bist aa aes Fes, SA AAT LH ITH CT HM

UH WAS Fors Fal ST |

a8 tice Corres ices aioe ar Si BieR AT xa

art) cata fafee erry wes 92 ates HY Bia Tl WANS BATS

ata ae afifes at races alee ors Saate eicataay BS HIT

—bl Bey aig ofAcoacd Aico Fai AT 1 |

attra aneena tafer fray Micra Sal BS eee Be

UMAT BCG Acs, Atl (4) FVZ AFA (point estimation) 4%

{%) Weaq ett ¥Fer (interval estimation)

TITS UepEPyCeT Gig fer seq ices ase acaws faytas

ST CUS iter a vfsices atgsertiats-feews | Brae acre Bate



484 aia wwe 14.2

weorepe fayias Sal CHS nee TeeA VUTS eicay aes fete

WSs TSA Tq CTH clea sretece el ey Pea argent eh

aa fests refers Ten BT WET ese TELS

14.2 fare eh=sasea:

UH Us 9 See Fate | ot alt eeacaT wy TH TATE TATRA

SIAl SY, GIT TCS IT VT O-F ASSAF (estimator) aes ctr CM

THATS THT AACS Te ST THAT ATT (estimate) |

Ace Uwe aeaacey Gel Farry aes TITS MICA! Fa Er |

(A) afab-cowats aeToys alesse (Minimum variance

unbiassed estimator).

Ta waters weal, AyaTS: een, att, A(T) il 6-% TATA

BOT TS O-T HN SD ait SHS ATT |

WAS THe atyerer ay wa Prefs, atytaTs: coraia,

TUT Fa, MTS AT COMA SN Cl CHT THO altescay

CORATCAT COLT CATT WITSS We AARE-CoMay THT OD et eeTs |

ANS-GITATTA ~(Rao-Cramer’s) *2eyRatal 6-7 THT SD Areas

AST COMNCATA “or Va ( alate Sears Stee )

1

d iog L\? ) d*log L
zn (2408 ~& (054 ao"

( L~9% fIax MACH 14.8-CS WT )

{E(T) — O}-CH FT ST MFATS (bias) Afraid ah 4 wtTs

QI, WT AKT STS LATS TH] VI, THA ACH wears se] ST |

(B) AXIS WH AtFSTS (Consistent and efficient estimator)

ATT MAST n Aq « -7 firs uifew ay wea ae Te 6-7 fas

TeTToiys BS Ce, VT Tes oF AISA eteaers a7 |

wet, ASEH CRIS A wath ce en CHEN WES T Coq Dena Borg

frSa PCI At GBT no CTT ST AST ST FTG WANT vn D> n, BI GIAZ

— P| T-6|<q e) > 1-4

BY, GT TCH 0-F AIHA ass az |
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HUTT CATS NCA CI TCH O-T AISA Ct earrs arse ara TICHA

MERITS HES :

(i) E(T) > 0

(ta) Wit) 0

catty “feices aatits wer arses dere itr; Tew!

T Ut Gs WISH SHPVTS Ba, Wes {r+ a he KBE AISA ASH,

Way C MSP STS BW nat Bors Pyro seq a ae p(n) nt ele

TILA (monotonic increasing) WAFS |

ATS AAG CNPPACSA ACY WIT Ha cowmatay Aecocy Sq wef.

NT HIAT COMA SD CF CHT WASH AFSC SA HATA cowaly cars

CAE SITSS Al WH MAGA SPSS |

(Ame HIE SteereT Te att wat ere ahr woe

SUS qrtcy Tet Erace, Frat crema awry afecqt conway

Ways aa etsert sari a7 1 )

Ry HESS TN BT UB agers May cata GT

NEFF, THC (efficiency)

UR CPSACST SAAT COMA

Res APSHA HATA CONTA

(art Fea TtfSies Sa wHSTT SUZ wT aay Aew

Tl Sate PHSTT RB GATT CHET] TT TW CT AWTS cata Bicatoathe

Gayey Fa] VA TH 1) |

14.2.1 >free =syeTtex (Sufficient statistic) $

ety Ties TTS HATH FR Wa ATS TS

TWAS TorsT Wey Be cay ayAIcsa “idl a-fyerey ait

o-fracore SF, SLT TCH G-F AS THATS Aa, We 7" Ale BAT FHV

TAS BI, VW TA cart Wes aT, wT TS T-7 aY fRetear

oraca frafrieswtcs creti UH:

dF=f,(T, 0) fe (7, T) aT aT [fe CUtita o-frace

Win «
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— Powe Ma TW" 6-T ARCS ASA Caley Gees TH feces vier aT I

THT] CHF 6 ANH TOPS GLUT THT AST AST Wht AIRS Tey

GI AAT CHT TYAS OF CAM FH favs NTH A I

T-CF OF ANS ANTS WS Vey Aca aay |e Ais Sh wz cz,

1,'q,..., Pa TAINS FB ASTI VAY SALVA HA CoalM Aieos

Tl VY,

Sts, @a,..., CnlO)=fx (T, 0) fa (1, £a,.... 2n)

CUA ATH T= ye, re,..., La)

(wate CUT ff. ACTF oa, oe,..., On CPIM TT AMAA

UF 8 faoCS O MTF M1), AIT

log f (#3, @g,..., #n/0| =log f1(7, 6) + log fa(a1, &,..., Xn)

wef, wets Teaty etsre

g log f(v1, @a,...,0n/6) = (7, 6)

meffe £ log L=4 (7, 6)

(L-o FAT ARCOM 14.38-CG WT | ) |

WT MAG VI I ASS atesersy el ace ad) aIITeA

UF TIE es CF TEES SE MCHA sty el atyTA fertcy CHa

CICS ACT |

TGs JI AS ATS Waly Mes, Wl iT GmTsy Ty

CIF ABTS ASHHS YTS CLT SMG ACF | :

14.3 eifee-siees Shas SenfS (Maximum

likelihood estimation) $ |

arate aes nafs epi aa) wa tear

eee refs AME ARE MI Wes ewEys, sa4 as vals

wereefe asters arecia SST! CIs TR eter

afer fracas tive Bical Sr acme ( wT Taher fA"

OTT SITS Fal Bey Tl | +)
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UTATT 21, L9,..., Oy AIA] ST VM ASlyal Way werys

filer, Bay...) Cn/O) 1 SATH oa, ee,..., en CHET NAT MF 6-7

BEAK SACH AW BA] CATS ATA AIS ATS FN] SI G-T Ale ATVs |

BPA ACT KITS L(9) AA VSS Fa] Bz |

afe-arter NSFaT AGS AVIA 21, wo,..., en BAT

farsa o-A cl TiTAT SH L(o) afd aca, SiS ara o-a APs-aPeN

CHSETS 1 MTF O UN XS Fal Sz, Wats

L(6)=max L@).

GAT oF Cl WitaT Sy, (6) Af ST HB Alay FD log L(6)e

af38, FIT log a, c-F SRS HTT Vers) iE Vays cara

afanit way (6) Tacs faort a1 PTH log L(o) faca apts Fai Ba I

CATRCE

log 1(6) = max log L(6)

wudae wate ware frafafas Carter 6 cax Sai Ay, I—

a L (8) _ d log 1X6) 9.yO A SEA 0-8

o-Rars sae! AH tT SA WIT cate Te o-ce ot RB
ST AERTS WH AT TT

By HTH VA CHATS BS CA, O-F TA 6 VACA AA

# L(6) 5, Flog T40) atari SH; BIA WITT
Qo” 6

6-3 Gy (6) afd Be a |

Cafseras ws AAMT CATS 6-7 CA VA AST VITI GTS

Lie) etrawtes AFIS Ves) CHAS BT e-a A Tray GD L(6) AA

Batches (absolute 4 global) 1f%5 Sy |

HAB-APA SPAS SIS THT Fal FIG Jer VU |

(i) ANT Seas SAH NA-aPe essays ANG BT

(ii) Atte SCTE MS-CG a STATS GAA TATA

Face MARAT BCA | | _
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(iii) Aer: AAS-aP et eeTS SSS: APACS TH AT |

(iv) aft cata NHS TTATS ics, Wee AAA asserts cif

Tl BIT CHT ALES BT |

(v) o-3 fS-we orseere ait 6 ex, GI et css aTAmIG

ANTS CHT MHTHT AMA SHAS F-T ALHT ACTKS VT ATF

Iq BMfTISalTSi (invariance) 74 |

(vi) Waar assess CETTE Cl, 4 AATEC HTT PHATS-

BM! Vs atetais: ace ale afaSq sas veto

CSSTS AST] BW |

Cureateay aoe scrse ass ae etssacer Beata FH

ATTRE |

14.3.1 farive =jcicapa aJcmetex ¢

CNA cot CS ALTAR TCT MONT TT Pars 2 fe

CHF nAorst sal wANTT TTT APS eracy ae acoepefey

aes racer Me aT A AUNTS A CA ATTA AN ¢,

adits cratfary n RATS MIHIT acy HPT x VWF AAT S Sa

city | ats Tee FOS ICSF ASIAN P eal WF |

ayaa Bz fore era Pt AA-AeAl AT FSAF CAT FAS ACA |

P-BIT Bes TP) = ( ") (1— py" pr

Qoats log L{P)= £1% +(n—71) log (1-P)+r log P

Cation aatfiaeat frat e ai eae, aa feRs Ya CIS!)

paas ARMM CTE ETE AT BITS Ber wtatewe Hog TAP) _

AA PaAtS AAA SACS BF |

d log L(P) _ mar, rn
fo tO AS + ZB 0

wedi, x(1—-P)—-P(n-1r)=0

7 p=%.
n
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Re Pw a ates Bap 7 ade aT FE

STOTT MOT ATA I

atl wWerwas ateeer afew aaa fire care a2

aerate fiott ea are (wes AAR ates 2 eM

ARAL WCTPSLSY MTT FAC | )

ACHE CHATTT RACH E(p)=P

RSM TANT p YAS P-T GSE TH SD LT TETS |

BAS cHatCal SrA Vp) 2 PAF)

d* log Ll _ om-r
a0 dP* (i-p)!~ Pp

° d* log L]_ _n-EH(r)_ Er)

wou B| aP* - (1-P)? PF
_ 2a nP _mP

~ (1-—p)* Pp?

~_%__n
1-P P

=
4 Pi — P)

WIS We BCAA VATCAA KH assy corTeas

Beata Pun P), COuTcat oS ayeAal tRB-aA atsers yp

He BT! Wom Te p wets p-az sale ahs cowry TS

rTM NESTS |

wraty EXp) = P

Vip)=0, Wan >

RI ALANS p ASS PI LG AIH] A THAF |

CRUITT CATS ATA CA, wet Har feereq AHA! Aine creta

CHG HTT CY GBATST AYA AAMT eSATA WHT PAS HAP

COMMA AAA cole WS ANT p As Pa Aa @ AF

CHESTS |
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dP ~1-P" Pp

= a )_% Vee

a ng 3 p =6(p, P)
ASM TNT p ASS P-A ara sat
BIE CHT NHS CT AAS p USTs P-a GH AHS Ae of P-g

COHNT-TS, THNTST, AIS, SUA Hiafche, we VETS |

143.2 charset =jcl=stex s

CAAA (ara, ayes an) MEAS A ARPA corsa AAS cores AYRIG

a TTS TIT Ate BCTHtely tama Hace 1 ae ARS MPT

APHIS CII FACT ACT |

Se,
exp [— na] 4!

[[ =!
¢=1

AT SPAT ACS (A) =

"

Worn’ log L(A) = £44 — nat > x, log A.
t=1

( 4a DTH orice aaitfcasy frets 6 HT SHR I )

AT TMP esas CTA FATS aT AACTA Glog 14) =0

ANTS HAUT BAG ACF |

d log L{a) _ _ 1 .

da 0 mds mt > % 0

wwats at ee atears Fag Bele ATE AW
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ety HT BT aie Welty aseray aeras wie firs

CIS IE A Varsors ort sai as ( wey weap eltesers

2a eA MT PalAs Mey FATT | )

E(z)= E (= >=)

CIS ayats z Afets 2-8 a PEST tests |

ra-v (} >)
tal

pd lg la) 1 Q.
ava das aa > *

t=1

come 2/5] ~— 2 a)
t=1

=— 5 > E(a)
¢=1

”
—_ ap == §

A

CIE Wem AVN THe ates comics

seta 2, comma o8 weeial afebaprn eters Zoe

BA ASA AWATT z aeT Aa ale AUS CONNIE HTS

NTETF |
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SIT EG@)=

Viz) = —0, 7In—>

ASA THN & YLT AT BG AISA ASSAF |

CHT CUS Hitt cat wat ere Tht) Atlas coatce

CHS NT CY VAST AT AIST esracsy AH ZT HAT

COMATAS AIHA CRIB Woals TT ATH aT VSP AMAA ©

TT CFF TS |

wraty dloghL__,i1dA nts >*

ASA TINT o FSS 1-7 AHS ATS ATA |

HS CHA AHS CI AAT we FMT aT VTS age AB az aARB-

CCHUNATS, PHN GYD, AMSA, HUT e-PcS, TF MATTIAS |

14.3.3 Soe =Sic=sa aolstex 2

qq ar (a3, Hay woos Ln) AG lé ‘8 CSTATY o® fafae wets THA

ifs cre MAIS Gs APS A We THe TAHT

Forcorer |

(i) 1 Ws of Bia Bre, cea post 7fs-arm

ESAS CAT FITS ACT |

L(x) “er XP [- oa Se - u)*]
i=1

wom log L(u) = #4F - a a — pn)"

woo ES PNA CHESTS CLT SATS BCT APU ANF (likelihood
equation) 80%
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tog Ha) 4) ais 5 — de- 2) =0
tol

”

Bde, zz-npe=0

t=1

r

0 wet Sei
t=l1

RSM TAT TSE pms ATS ATH NT

att Ys Te aes ares Bferas way fs CHS

Ge AEST SOS FIT FT ANS

E(a) =u

RSA AIAN & ATH pH GSB PHA SW TFA |
2

Va) =~

Roa?

SIZ ewes We Teiww aesreET conTcaT

SyaTaT a ; CSMATAT GS BAT | AV JAI ASM AIT z

HFT pH SEC ARS COMMALS PHN SD ANTES |

arata, E(a) =

v@)=* 0, Win ©

d* log Ju) _ _%

dp* o

ASM TAT 2 AFT sy HLS ANIA THF |

HAS cHaical aay sae Feotey THT BAA caeics cars

AA, SCOR CI AVA ATSA aitears Hap Thin fyworey Sey

BAT GHA FITS COMMA g-HT COMMIT COC FA AF | ST FARTS

ATE py GEE WIAA G HE HT TFAF |
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TSA, & ALAR TATA AT CHAT CAC Hi CH BRULTTTITA

| E(#) = us
o*

QSars E(@)—

ATANTS AUT ay Tate Agaric waa orra aha, ee ag

mara comma 2 oy obi aaa cwR coraty L~ae Co AGI

OR ATS WORN net OR atiEINS oer RC! 2 a atte

SFT 64.

ata d log He) = 4 a - #)

= “,(@— u)

= (a, 4)

RSM AAAS ASS uM LIE HATS TIA |

WIS CAN Ae CA, AMAT se NAST pss SD AAS Is AB 9

ARE COMMTATS, TRS, AAS, TNT CAMS, TH ANTS |

(ii) HA WS ue Ste AC, o 2-45 HAS-APAl ASSAF CVT FITS

RCI |

1 nm

“553 > (x,-4)?
¢=1

Ua) Gap
. -

QS log L{c*)= #€1F—- 5 log og? — ata >, (ee p)*
| ¢o1

og MOF AAA ISHS CHT SACS Sy SAAT AT FIA
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2

Log Ke") a0 wet, - 3 atau i Se- —p)*=0
é=1

Wi, gt = + > (e- p)*
t=1

n

RVI 0247 HAA eres S28 = . DS-a
| c=]

= §? YTATA

G3 oF NUP ate G = \/ 2 > a- u?=8
t=1

{ Llo*)}-9t AiTICSE Lo) CF BAAS SIE BVAvoirs caaival AMF

o=S, Obl afs-aren atesarsa BATE TST ery ele

afaores 1 ]

aay CAT oT WaIaAS aesarsy aforas wacia Hrs cars

ge areeretics faota Sal ate |

WS*)= B= > (es- 0)?
t=1

- ® > E(x; — 4)”
¢=1

= = 2 Via)

RST TAs S* Sts o 29x MSG THe eierrs

vist)-7[} Sea]
¢=1
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= Ss Ves - u)*
tal

~ * > {Ble,— u)* - B%( ce - u)”}
t=1

1
=~ (4 — ty”)

a 7

-% ’ Sa Tey FeSaaT CHA He = 8ya"

freq etats 2 |

[ss Sect, ACOA ALS x? Fa
¢=1

QSATs u()=n Ti H(S*)=o?

oR v(*S-) =2n 1 (S%) = 22 = |

Kea d” log Lo") “347 i 4> (x, — u)*
do* =

Boars xf 4s Ho) = _ 1-26 B Do i-)?

= te _
20% o*

we
20°

Wi WERCAAT WII www ose CONTACT

BATT ae CSMMTAT oF BATT S* sel Seq | Way ays S*

FSS 08 RT APR COUNTS Teertony cn EETF |

areata, H(S*)=o3

1(S%)= 2 ~> 0, Fay n> o,



14.8.3 J aiftaty fefes unaasy 497

ASM ALAS S? AIST os 9y GHG WII STSSNF |

CHAT! CATS tA CY S293 HAP fetes aia | Wit! cHaica

CTS HCA CY MBAS AWA AISA assarsq ary S847 WaT

COMMAS AWA CRID | WHATS TET S* ets ott SB AISA

WF ASSAF |

2 | ”

o oO * (2
WSIS AYATS S? ASS o 9-97 AEtS sats
BIZ eal Wee A aqATs S* fete otgy Gy ATs ae «fe

ott AUS COMATAIS, THT, ANS, GAPE faces, ws

ATESAF |

was S Fee fers o-T THM SMD ESTE aH, TT

atl

jensE(S)=

TSM o-T THAN ess BOE i
IS

ATATS S AWD AWESTS o-F SI MIS os of o-F AWAAA, HAPA-TAA-

facts, we aresers |

(iii) OYAAT HA WE uw @ o Voraas afys-apweai attssas cq

FICS AIA |

1 ~ 963 = (x;—n)*

Tat ©) Go Tan °
n

log L(u, o)=#4F —n log on as > (a; — 4)”
¢=ul

32
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48 oF NTS-APT SAS CAT SATS BCI GPA ATTA

dlog Lt, 7) wae E108 Lu, 6) _

au de

wee “3 Ss (2; —- u)=0
¢=1

QTR -244, > (-w*=0.
gel

GF AV STTTIA AAte tay SIT

“=o

‘a / o= A/ 3S eats
i=1

TSM 9 HS-AT SAAS Hs ATH AG aes 0-8 AA-

SA MPSA c= s = AAA eats FIpr hy |

( ot TB-AA APSA 5* = TAT COATT | )

TITANS o ATS wal WHA atsesars, fee PTs s ( As?)

ASE o ( TV o*)-A TRANSIT ASAF TI, BA |

[2 _
E(s)= a2_ /2,
= 2

2

Qs B(s*)=2—* o?,

Aca DT Gssorey caaicnl AT TWAS o Yfete way ATey,

TH -fcTAS, WH-ANSAS GAR TTATE s (TW s*) WNT o ( A o*)-2

ARPT, SAAT PCTS, CHF ATH | |

1 ma ig =p)? +82
watt 86 Ly, = Taare doa la-2)? +8

=f1(z, 8, H, ao) fa(xs, LZyoory tn)



14.4 ] Tifa fetes wyataay 499

caaaict f1(z, 8, w, a) =F gn Sts (Gn) +00}

6. flee eee 20” ep

RSM FS o CF NAG 8 o A ATS ALA TWH CAS Aes |

14.4 Swe Stes) (Interval estimation) 2

ETL US 9 GSE FATE Ga TYAS CUTS MINIS AIAG AAA

gee TAS | VAS AY ST SACHS SN TH, TA g( 7, 6), We

arte Frorers 0-7 Cars Psat TH | Sl Rca

Pléi-ai < (7, 6) < den] =1—a

CANT WAS daa 8 divas Wien gar fretercayz 100 5%

‘s 100(1- Sloe fg a Bil Beas AAY MCHA AtiarT TH 6 ay:

100 5% faye Ti BT KcHe wef

, Plo > dai2] = 5

i Pl > ¢1=a8] =1- 5

aI Plo < ¢i-anl = 3

VrfaAIes Tera AG CATS Cal AWA

Ple.(T) <6 < 0.(T)]=1-a

AUTH 0,(T) 8 Og(T) TX GSO ACA |

GANTT OB s 0,(7) 6 0.(7) cl Seas Sate anicay weg YFsTs

OCH ASFS AAT GT ASAa 1—a, BAS Ae aA Ras WHS

TTT Crew By as He ayaa Sra fsa eer Gafiwe ents faytae

BAN BW, ST AIT 1001 — aS cacy F ATT IT ALT AFSTS 6-cs

AAT |
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0,(T) © 6.(T? TH B Urea, actafey ay: apaetihqe

FaSta GK apa 6.(7) cvs MAS BA 94(7) We aritacs

IT VI AT MST! (1 — oH VT SW MA AT! G2 Ale AF 1-47

Prapast Sears ahemy | acs weal ATs corti SA, AA 100(1- a)%}

*mMUerSs afe 0'95 T1099 Vek 95% A 99% Sz |

Aiateace Casares g(7, oh Awl Beowys a] pes cava fics

MS Tey Mere ReT TT |

Ty frorry cis A(o) 8 Blo) fared Fri WI ATS

P[A(6-) < T < Be))=1-a

HF CAPS FASS a( TZ) 8 OT) Hats Fal WEA ITS

Pla(T) << 0 <a(T)}=1-<a

et ATT CMF TT Att caq Say Ma Sia Sos fsa Bry ara
o-% ale ata cae sare coe eft can Tee TAS MTHS TTT

Tareas Aw 1005 % Fx 'e 100 (1- a faqs aay ery

ot 2 ats Gee wie SPENT | -

14.5 een fase (Testing of Hypothesis) 2

AS Ql LACT Bw Aly, I Aa (simple) @ CIfts

(composite)! CY Aecey Wd Bata Wars race PET at Pacers

CCH VIS Ma HI aR, VT cl acm AH Aare HATH I AT

Farce Pre ics a1 ics eer Hts ctam | cx sale IFsices ata reas

UF Ti CAS Sela mAs Way fs ocacayst apweRrAal |

14.5.1 say «© freercem chee facta

(Neyman and Pearson’s theory of testing of hypothesis) $ a

afewrts tra fréy ra cruta @ farm aan fora was

Prestarrrs UCT BACH |

Am ATE LAC RATE RIFT OFT IRR, CHEMI TCR

“Ho 1 0 = 80

GF ASS WT ST AT FAH (null hypothesis) | | ayats Cora frsy
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SA MACHT Horst VT CHATS AT cy ate stescaiay FF a) as

aay faorr sare cicas fra cea ares Se WATS Ary Se |

4] WS CTA CHT ASF

H,:0=6,

8 APACS FAT] Vz CaBs SaR (alterriative hypothesis) |

CHT ATAST TTS HHT ACE ACTH AT 1, ae, ..., One

Fn iss ata cor ae Fy EB ata fare saat) ae fas

qwal Ba ayer fez (sample point)! way fafea ayaa wc

cm Wt We BI OIF IA TTT] CHI (sample space) | CAAT w

ary HEN a BT | Neate atea fapica faa sal crm c@ aft

AMT FY H LF w-F ASHSA ATG GCI FW AB HCH WT FAG

Re, AGN As AR BATS BAT GTstT GB wis wi TW

Weat¥A (critical region or region of rejection) 1 wt TACT CHEN

Bet (W — w)-F TH SI ISK (region of acceptance) | QF BIeay

ARPT TV ETAT WHT 4a) ST |

wyatt Gas fer sea Cafanite Crcy ete fica ye waray

PA BS ANTI, AM A ABH Hy ASI ATS H INV AGT RA

8 yay Sam 1, MRS WS HITT RK BAT aR Hy ABI Al AI CHA
CAPM ABA Hy AANA AS WHS, H ARTKy] AVA WA, WW AVA

Ho FS WS AeA) «GF QF CAAA SAH VHT TA BT ayy

Asicat SFB (first kind of error) 8 fasta aeicaa Bf (second kind

oferror)| Gi Ba awa aarcas afer Feral AE Ty cama

EB fryer Vee w-cS AVANT AST

= P[H€w/6o]

QB ASAT AATS: o Tl face sal eT) Ata cashes aay

H, saat fasta cata afer ner ae case central

E fren sertecr ASNT TSA

= P[Eew-wl6s]

=1—- P[Hew] 63]

OF Heats atarTTSs p ata fact Sa BT |
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sty P[Hewlo,)] Be WW etecea Wee Sst ASIA, TH ue

IQ sy A, AS a ay qa Cafe etey A, Al Se

Pl Hew] o,]-ce Trl Ba Casfare crag a, mee Potcaa “fe (power) |

Crt BAe o Wary o-a fafen ata es y Bacay ashes ate

fictrsa Cl cat tot Fa Ste wics <i ea fapicaa “fe coat

(power curve) |

aft Vox aay atfyres Gace Is CRIT Fal CAS GCI SIT BSI

fee agers winecas fare ater ( Belts no ferihe ae) ol Hee Ae;

aes ater were we sary win afer were] wes AWA

CR AI ata etsicsa atfer wetsrics fife cata atc cave

fasrr cata atfer neraaics series cate sare coal aie a alee

fapicaa “fers qeiztey Te SATS coBl SHA | AI elecHT CHT AAT

asta atfer wersaics, Belts oc ATE (level of significance)

War AMAesTSs WIT SEN icy sais Sy, Jet 1000%.

aes neater fafea arateace <a ay ae (equivalent)

qeaten | fafen aye weatecra aces fafnewics VeateT w Aly MTT
aa | |

Pil Hew|6.)=a

AT AAT ALG THAR w5-T TY

P(Hew| 01) > P(HEw;| 63)

CTT P(E€w;|60)=a, 7 =1, 2, 8,°°*

BVA wt WN VA Casas AH A, AVANT a BWIA Wis

aferrmig Satay oats oF wat G7 fele ees cq favig wiles FH BF

a BTSs ast *fer—ig FaoiT (most powerful test of size a) |

A wit cam efits awe (14.510) Aq Cashes

At A-t Gy AST BI GS wits Tea aa ‘Ailes acest’ ~fern~wia

x ATSCAT TATA 6 MRI foolacs Fri BA Ales. AeA “fSRmH

a-SMNTStAT FAbTF (uniformly most powerful test) |

ufesrrecae aay atfys acd “ferrin faote other AST

(14.5.1a)
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eq ali wea af case aeacs geet aes sai at, ae

(i) H:@> 6. 48 (ii) H:6<6, Sta Bowecas afte adi
afermta fort citer ata, welts Goxeites (two-sided) CTSfrs CH

H:0+6,48 4 tlre atits acd afer-in feptt sites Be ai

SIS 4-H FFF (one-sided) CVFHF FH A: 0 > 6) WH: 0 < 0-7

cHra Fat aties aches sferta faora iter aT) «4 eacaa falas

qari ay as-ot fs FaSTs (one-sided test) |

o8 saci aay fasicas was ost firs Mica Fzi Ss Ge

Shes eas Fer SF > TSC! (unbiassedness) (951 FE atesAT ST

ASAT SITST CATH SAT ) 1 aT THE AT aT BT

P(Hew|61) > P(HEw| 60)

welts fapicaa aie afr Hea COTA AG A Gla AAty ST WTA w-CF

Tr BT Me wate) (ace Ber eats ates care

Bde. atpcl1)

favicay oS frabl ASIT UATAMATAA, FTA MUNTT Faeisa Is

1 Rea ST THAT ASAT TA ts [Is Acq IT THeaT ASHITAIA chew

AH) awatrgy fsa veto WS AKT w Vl TT BTCA

? P(Eéw|6o)=a |
P(Hew|6,) >a

P(Hew|e,) > P(H€ws|61) ¢ (14.5.10)

att Pl Hews|6o)=a |
8 P(Héw;|6;) >a

Sl VA wiF Val By CTSA AR AH, BRAITA a “fer ~iy
THT (most powerful unbiassed) WISAT Vaiea, WF ve

wy Gg fete sea cy Abts, SITS Va By ATs fermi TH TaD

o-Bascars fats | ,

I wt creamy Cofafafaws AeG (14.5.1b) 7S CVSS THT FD

AS BY CS ow cH Tal BI Aas adie sfermin WePIERD

(uniformly most powerful unbiassed) a-StTatway FHalsA LFS BRA

Forsavs seri aa aries acai eamis + AT aD o-WZTAy Ria |
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wowites eq 7:6 + 6 - UPS ACS Menta THC

aatrecaa fore eitem ate « yacra tare Teteyy Gex-

fs (two-sided) fata 471 |

14.5.2 zwzcafefes Senay fats (Intuitive approach

to testing of hypothesis) 8

Yess ay fica Terys aT case atom faota Fa OCA «Cale

ANCE BTA ST ACG | :

:

se s@ 2 @&@ @ SS ww 2 we weWaal way —> Hg ¢ He

i = = =
a ba Ia —>

fea 14.2
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ual ate FST 9 As CHT IASI TTATS MEA ATATS 7, Biv)

eal BF AT, 6) 2 MSS 6 GAIT T-0F als UHR |

TW AHR = 4° = G(T, 0)

We FT MS G98 (ToT 9,-am Titra Bare oiafars Aes ay

alte g°97 froraa ca (FH 141 8 14°92 WRI Bz |

¢°-9t Frwray CAH UTA Gla Gay BTS Aq

ba, bP i-a) > an, bia

cay Face Mis cay

Pld’ > ¢°al=a

P{¢? < ¢°izal=a

Pid? > dan) =a/2

3S P[¢? < $°i-an] = a/2

(i) CAsits Cth H: 0 ¥ 8,

a Ue cmt cate ea. ( wien caves a='05 TW 01) BCT FW

APART 6-H HF Sanit OCT CIM AU g'iman-4F COCA FA

BtaA ASI WIS SUI Wests cms AZ ae g-sT AAA

BPS TT aa HT CCA CUM BI UW gS iraa-dl COM FA ST WA

WA PACTS ACHR SINT ATS UTS OT SIZ ieeTa atAH A

TAT Asaes THT SF I )

CRE Plo? > dan Wg < ¢°i-aal =a

98 aay FIBA AMAA a.

(ii) CUPS CH H: 0 > 0

HC4A ACS) a AEH CIM CHIT RT GCF TAT ASAT GAT Ga MA

a CAM Rate ABtAal AIS. ST Wats caeTca ASS ae gu

ALANA ACSSS TT Ga I1T COT CT VI GCF FAT ASAT ACHR WTA

CIPRE ASAT AS SATT AIS WTS QAR SZ cvwaG Baw

2 A ceecs Tha SF |

Cee Pie’ > dal=a

a8 orem Fpicsa AOA a
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(MRT TT APMRN GIF ALANA RTS Wy $507

OT FH FIT OTHE YT FH (SE CHS FCLTA G > G, WA MTS FT |

CRE Aathecs = 0, TM o> 4-K WH SSBCH Waly Farw

RCT, CATACH O = O°-S Aa Ve [ fe 14.1 WI J 1)

(iii) CTF IFA A: 0 < 06

aezay Uicatpats ater sence ahh get TRIAS UCAS

WT oe CO FA BT GAS BW Sears aq sal aeq( fa

14.2 WBay ) | .

TAT ASH AVA al RC ARATE g-Cs TT BT AMAT

SHAG | AAAS? g = "05 AAS LH Ta BA! a Ae Ol VW WA

DHT LA Gh -CH TA BT ASS AMANTS FT TSS Greys |

5% AMAMAT AMANAS TYICST TANT Isl irastiSs (*) VST

BT) 1% AMAT HMI TTICST ANT RS wissifds (as)

Het] ST) 56% AMTTAMT ATE AMT A CT Ga CHT

TITS SB HST ST TH |

Crafers ate cares cata ates ca faeta writes are, a,

este art) Comnfes cen H: e+ o-9% CH airs

aaaicen wracay Vows Weateaaey ty Mea, Vir esos ote

H:6>6 (e<6,)-94% cace atafes ayericss feetacra ues

( 11 Its Wee) THe eaACy At AF | ,

Hors atta Bia caves Cea Papicaa ct fry aber cia Ste

ace cata Paracas errs faoravefer aise cacae cata

omnelar cre | |

Pa flan pera car ¢°. Burft coq Sal ASI Ae ATS Aes,

TRE Pie > wt gust BS AT] A ( caehRAF

ABHGTA ) AKA WY ABI cay Sarvs stl GF Atay afi

a7 COA FT RV, WIS I APH Welz, SHI FF |
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14.6 =csenis facsacanta STEERS C=O
easy fase s

qalferes cea fot tafe weer Te feR cen Ror en

RR! Vet ieee Mer etwas ay ere ARTE Cot ea

Rott axatecen fre cis aeyf ys ape & war atesaa fay

an oem fort refer aT CM ete AAT ate! WI fefea

afaryfers Cox acts Aalyty GENTLE icatfow BE |

14.6.1 farire =J<\caa “IsTetex ¢

UT MS caiy NCS A CAT ANT TT MOT Ty Page @ He

CHF n AASAT SS AVS TT AIRS Beary wa Brawtele

arog frase, Bit. aR noes oamia frac cite sa

RAR, CATT AS HTH POS TSts AST] P-

aT Baz fete era fat fers P-a ow ART ase

Ho: P=Po

faota Save Bq |

ett WATS cae AMAT ATT AAT! WT

Cea On Se Py * fers aefare fey feoreq wea Fz
UT ats cots Phe TAAITS set Ay ATG rv.

(i) Crafts cla H: P > P, Ba Ttoa AVraal fay sare are

Ple > 1] -> (” \(1 -Po) Po?

ge HSI At AMMAN o-F COI CRIB Ba, VTT WAT otae Wey Fa

VI, AGT MF AR SA ACT I

(ii) cls clay HW: P< Py wa Tees HBLaa fay sare are |

rec a= >'(2)(-7) 2
=U

68 HBA Aft AMARA o-A COLT CRI BT WEF FAersH Wel Fal Bs,

AST MCF oR Sa UCT |
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(iii) CTafe em A: P+ P, UM Aytad Wiens aeica ah

VAal| GIP, ='5 VAI aeoy notre fafy Sars ars

Plea fnPo-lr-nPo | UMe> nP> + lr—nPo |]

ata d=|r-nPp |.

~S (2) 0-nrsees S(t) a-neee
e<nPo- o> nP,+d

“wl 22 + (2)
<5-d apg+d

GF HOA Ve ATA a-T COCA CID AY GTI FAWeten Wet Fal

RI, APTN MF IVI FA ACT |

faon-Frotaa frase atatfay aera faataaay @ Shey (Pearson

and Hartley's) acatcateel ata, aty xe (Biometrika Tables,

Volume 1) “TS Ait |

Fert fare Hales Ver ales aaicy SCA Fal VA A,

stat ashes Ura wes fafooutrs fran wafer wicnibal MS Yara

wicaies afta act acre afacece abi Smet fran

Fai VFI

gee fae sfeicer ural Fate us Yaraa wees *fAfyT

UT adres aay vficvace BPMCITT Fa BCT |

14.6.2 conse! =sic=ea >ofetex 2

Mtl WF (ea, ae, ..., an) APH A Aafaw coat ys cars

HFNS HFG ALAST TTT We BCTetTSly tama frac

aaate Gry Sie wrx copay LTS AT SD TAT ale

Ho ° A=A,

Faota Sars Beez |
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GRIT AASTS wD ry | RAT PUTTAR my FT UPA cOTaTA
t-1

frotey weal sca al ate cote FATE TITS a Ata BC |

(i) Crsfies eR Hs a> 2, Ba Aieoa Aeteer frety sac; Ure,

Pla >rj= > e* TM(ndo)®
a!

oe AST) UH AANA aT COT CRIT BI SCF AAT elaR Whey Fa

RA, AHA MCF AVI] Fa BCT |

(ii) Casfs eR Hs A <A, A TUT AVIAATl fate Sars Bre,

Ple < r]= enol
x}

z=0

OF FOIA BH AMANM o-F CHI CRD SI WLI FA Asay Wey Fa

RA, APT MF Hl FAI ACT I

(iii) (TSS CR Hi aA, A OH SBT eica. Fa

wats

rar fers aefere Mes |reqey cater VCMT! Fa VA AT,

sia fae wre was fiftswwics facil vaher wieTDT GF AsrsT

Bienes afafer aeer1 « otcat afin tl atametce fiat

F7] RCI | :

Ree cary afeicer Gar Fate oF yarset wieatoy fafa

Ut | abre aaa afacoRH MPTASITT Fal ACT |

cm faster fares atatiey aetea frat @ erbcarr

TencaHa als, Ata ee eT BT |

14.6.3 S=Her =Sic=a AI[sfentex s

MIA (21, 25, 0+, Ba) AS we 8 COMA o® FIfv Tim Frere

CHS PETS KBE WAST AYA AT Ucawtaley amy SAC
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(A) TANT o Stl Sieg, « Stal cas |

Tratt Gry fefe era aiets poe BPel Mer PHT SACS WT

fanfafas Concy Meaty Bw Bs |

atic eat mateo = aetta a= > ay/n
=l

[4 N(O, 1) Frotey Ma Sez | J

SHUT HAS MF

Pleas < °F < fen] =1- 0

adie, PI - ton < 2 < fen |=1-« (Carel gor Protea

E=O-4y Tox wet

asa )

weffe, Pl -B- ten—e S- w S- B+ bar -]=1-0

ads, P[a-gen-Jo Su < B+ ben -J-|=1-a

RBA, BTA AE 1001 —a)% WA est Bye @ SK STAPANAT

RITA Z — fra 8 Bt kom Fe

SNAe ayaa Sry SiS Ves WHT wes SH TAT ASH

o: bo

fara sacs acer frraferitw Saticr aA BS Be |

TAT ASAT LACT

© — Iho
TNE ExT ln

[ aa frotey (0, 1)]

RSA, AWATANM 100 a% VA

(i) Crafts Seq A: p> wo AM CRE, TA ASA Taq BA BA,

Tt EA TAT ACA] AT > Fo GH, AHS LF TRY FA] ATI
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(ii) CTSMS AHH A: uw < po CHM, TA ABA Wa ST Ba,

ate ar Tyas Bese aT < sims BA <-f, BH, ATH MF

TS] SF] Ve |

(iii) CTSAHS SH A: wee CHT, WW ASH Wea Fa Be,

afte 9a Aa BCH S AT > sve BT MW < ices Ba, Bete

| EF TIT ACIP GS AT | > Lae BW, ATHY ACF BY BN Ve |

ata wir cert «2 are wen fy fray 6 etic

SACaICARA ATA eiety Sica her AW |

(B) gu Ota Ste, o Stel St

ayaa Cit fSie sea atets o-a Brewer frat SaTw Bra

faafafas Gerry Marty Bre BF |
g

A4TT, X74 = nS
Co

1 n

3 i NY, ,)2city, Ss " > (ay — ws)

aa x*, =n Bota x* |

[An MOUS x* MAM SIT] BAM ceATS MF

P| Comic < Xuan |=1-c
oO

CANT, X® an, nT BE np ASM AMAYS x?

frsracat 4 100e0% fry

wdts, Px" n/nS? < 1/07 < X70, n/nS*]=1-a

wads, PlnS*/x*an < o* << nS?/x*imae l= 1-4

wis, = PL /nS*/X*ea,n So <S /nS*)71-an, nl=1-a

RSM BW TF 1001 —a)% WI oA Ay, @ CH BrgWhatey

aetecey /nS2/x%ae, n 8 ./nS*/X71-07, n

( GREETS CHA CIA o 4A BY? @ Get BB aTey

TNR nS"/x%ep, nO nS*/X"1-07, n )
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arate arise Ga fofes wes fers oT SH TUN SH

Ho ; T=

fasta sacs ace frrafafaws Coricy watts Ss Arq |

PAH AFA RACA

TTATS Xn? = ns
do

[ om Freres n MCAT TS x* 1]

Walk AMAT 100 a% SCA.

(i) CTSA AH A: o > oo CHA, YW ABH We FN Ay,

aie Xn29T TTT BCMPHS By > Xx2a,, BH, ATL MCF AEA

Fa SF |

(ii) CUS AFH Hs 6 <0 -H CHG, TA ABH Wy Sai BI,

A Xn ATTA BUIPHRS AT <xX2%iman Bl, AHS TF MEA

F341 SCT |

(iii) CrBfe Se HW: o + 06-8 CHE, TA ASH Way Fai Ba,

SH Xn 2 -T APM VU HS AT > x2a0 0 BI WM < xX* sawn B |

x?-froracaa «8 aye esa fey fata se atbcars stertcalher

AAD airy SICH AEST BCT |

(C) 4TATT uw 8 o CHABTS Gta] CAs |

aWalt Gary fete eta sists par Brewer fa Face SCT

frafafas Cricy Bay avs ars |

HAT] ta-1 s'/ Jn

AT s= San
¢=1

2 D> (ee- 2 n-1)
t=1

~(Sat-efoen
i=1
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GI tg=i=n—1 WHATMAN TS ¢ :

[an-1 Menge ¢ Peres wea ser] TH CHATS 1B

| tia. a= <7, < ton, w= |=1-a.

-. 0 OH ,. awis. | ten. wai < SE < tan, a= | l-a

( Stas ea frerery ¢ = 0-47 Voy ae aifrerz )

meffe Pl ten at Se <u < Bt tan, 1 Fe] =1-

RAs BA AF 100(1—-a)% WA wot BYE 6 SH argh”

AMNHCT of — tare, ni $n ‘8 ot tan, n= nr

BT TAT Gig fete era Mars poy HI IAT etsy

Ho: b= Mo

fapia sacs ace frafafaws Gorcy Batast ace arg |

TAT ATLA

TAF tana
s' Jn

_~

[ am footer n—1 Meanie ¢ faery |]

RSs AMAT 1000% VA

(i) CTS AFH A: we > uo-~Sl CHE, TA ABH Whey SN Aree,

NE tee AAAS ATP S A > tani BI, AHS MCF MEA

Fa] BCI |

(ii) CTS FH As ue < uO CRUG, TW APH Wel FA AeA,

Ut teat TTS WARS ATT < te ac BH, WES <- te, nat

BI, ACHS NF MV] FI] ACT |

(iii) CUBS CSR As uw uo GT CRE, TA AIH Ve FA AL,

af teal TAG ACH S AA > tan, gui SI UW < tras, ani B,

Beis wit | amet aye BITS AT | > tan, ari BH, ACHR

QF TV] ST] Seq |

83
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efrorrar at axe soem Fry fan 9 wre TIERCE
mah aeqeiet MST! VTT

o-% STel-ere fait Face Bea facw Va
. 

eo 
(n- 
(n= 1)s"*

o*

[4(n- 1) reRrMTATES x? Prorey wT Fer) ATH CHATS iz
Px i-o72, n-1 < fae < Xx *waant| od -_

BAe, Pin —1)s'2/x%an, aaa << o® < (n—1)s'2/X*icawe, =i]
=l1-a

adie, PL n- tai" aR. ani <0 <n — 1)s'"/x* mas, anil

=l-a

VSM A AT 1001—a)% NI oT By e SH BeMAateay

TNT (nm — 1)s’*/x° a, ani @ (mn —1)s'?/x* imam, ani

( Eattere errRETT CHAN C1 oF Uys o SH BPA Veiaey

(nm — 1)s'*/X% an, =i 8 (n— 1)s'*/X7I=aR, n-1)

BHAT o-A ALS FWA AFA

H: c=00

fapta Fars ray Alaa HTS ca,

IAT AP LANTT

TTF X74 =

[ aa fawtert (mn — 1) sromaaryge x? frees |]

SAMs ATTA 1000% BCA

(i) Cass eH A: o > ooA8T CRUE, TA ABH VHA FA VA,

Ue x2 T_T AS BCP S Ay > x%q, gai BW |

(ii) CTS AH A: o < oh CRE, FAW AA VW Fi AWA,

aft x8 art TTT ACTH S A < x8ime, wa SA |

(iii) CRAG CH Ws oH o ASH CRUE, TA ABH Wet Fa VM,

Aft x2 S19 AVANT ACAPHS A > x2 a0, ari BA MW < x8K aw, ami

Ry |

(a 1)" 12
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1464 Bats Races ashe “Sica aomstar

CANT (11, Via, ---, Zin,) TH wr 8 COMATT oo” fae aire

oie CIF AFAS aie ny MISCAL AWAY AYA MK (rg3, Lae,

ana) AT ug 8 COMTAT og? fas wa oat frac atta 4
COS AAS nq ATCA AMS THT! ( Vor cans eramtelt

armory Frac ) |

(A) TT o, 8 03 Sit] WTR, ws 8S wy Sl Cz |
(ut. — Hat SPai-Var frat sare ery fiafafas Geica waz

BS Be |

eater erate ate pay g = Ss wa) — (ws — a)
Jo1*/n1 t007/ns

1 re

CAAT 24 = >> ii/ny GR ae= > trails)
é=1 i=1

[4 N(0, 1) rotea BRA STAT] AlN cxarww az

(t1 — — %2)— Ba) — (us — 7 fa) _
p|- bare < ~ Jo12/n1 +o92/Ne < be .|- 1-a

ad, Pp na — ta)— Jor2/n1 +092/M9 bar < (Us — Us) < (wi — Za)

| + Jo1®/n1 +00"/ne fen] =1-a

RSAts Ale TF 100(1 — 0)% VA (wy — Ws)“ BNE @ TH

Baral Harey Tatercy

(1 -—2@2)— Vor?/n1 + o92/ne fae

S35 (@1 - 2a) + Jor? /ni + o2/ne bar

BTA FAT ABs

He: Uy— Me =8 ( Ste CRTIAS 8, =0 )

faota save ace frafafas Gruicy VetAT BTS BA |

WT ASH QANCT

TWF §= _(@1-—a%)- —5o__
‘Jo13/n3 - +o9"/ns

[ aa fretey N(O, 1) J

QA AMAT 100 a% VA
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(i) CUS ey A: pr — Me > bo CRUE, FAN AAA Wey FA

BC, Ale KF ATM ACIS We > &. BAI

(ii) CTE CT: ua os < doh CHT, TAT TRH VET TAT

Re, Ale Ee APG UTA HS A < fr-a BW, WAS <—- fa BAI

(iii) CTSA AEH A: ui— ua + bo CHG, WW AH WT

Fal ACA, Ae | Ee THATS STAG AT | > Lae BA |

(B) WT w, 8 us BT AR, 01 8 on SA CAS |

oz/og-8% Se Ber fait saw acy faafaftwe Corr waz

RCS QCA |

71

( caaiesy S,? = > (asim fr)" /n4
¢=1

TE S,2= > (95 — fea)"/ne
¢=1

HJ Fas, na TM 2015 22 SORTA TLS @ F')

[nn Sng MOMMIES KF Pore aM Bq] UAT CHATS A

2

| Fi =ar, 1s %2 <q See < Fan, nina] =1- TM @

wage p| #5 Fj = of, M1. 29 < Aer |= 11

o,3/o,4 ~ 833/85"S,7/S._*

S°/S

wee PL RS <astloat < pete Jat—o
S_7/S¢7wis PLS Bs < 6,*J04* < Sy Fen nuns [=1-0

weffe, Pi S3/8q__ <o,/o9 < Ba JFetanm|=1-<
Far, nisns Sq

(Mtn, @ng Aepange F fyeracay Ax: 100 a/2% fry

IR ng Sn, MSHS F forecast Sef 100 0/2% Pry tarmricasa

AMIS, ToT BS] WE )
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wots BMW AFT 1001 —a)% VA or/ot Be 6 BH UPB

area FTaCT 7s 3 J Far, 29.71
Fan, Mirna

( Gtr CHA CoteT oot lea! 97 BY 6 Ge MPAA FHT

S,7/S,*
Far, 112

CHAT TAT Hy

Ho: 01/62 =Yo ( whestet CREE y,=1 )

fasta sare ara frafafaw Gorey MaAT BS A |

Tey oreereatEt

817/S,"
qTTF Fain = yO

( a7 Freteat ny 8 ng Bourne F (yee | )

Was AATTWT 100 a% VA

(i) CTSRS SH A: oslog > 77M CHCH YA AH WHT Fa

RI, WA Fri, ns IF ALANA APS Wy > Pa, arn S|

(i) CASS AP A: orloe SK CRE WW APH WA FHM

acs, aaa f,,. “a TAS UCAS A < Fimz wana

x wat (aces Brel Gea ) |

(iii) CofE _ A: os/og + yo CRU TA APH Wy FH
RY, WT Fant TATA anne UT > Fuzarn BT

— Bl ( Aepa Hal wes ) |a, 9 102, 1
(Peel) weer 13.6.7-4 etd Sn Bae ce aie KF frereraa

rear ny ng HO Se fastay ng 8 ny Weare

F fester ect Sl caess cat AT

Pixs, nina = 1/Fa, 23, al

aq y,=1 a, Sia Coy afes cosine aise feoitaa crm

Fug7y ABs] ATT ST WA CT F=S,7/S,7 F S,7/8,7 AI Foal SB,

es Sa Fan. qbas va)

agi, <

< Frais, nina 2; Betis <
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weffe 6,7 6S, 2- 9 ACT CHS AG CHG SMe ACT CTA ATT | SATA

Cape QSAR UA > Fan ( adits F> Fo, Mi, Ns ql Ff > Fa?, ns, ms

CAAT CAAA ATA ) ALAS ZAI GPR Ia Fa A |

Fforeray 8 wre weal fy fw @ athcas sicacatsi

NTN eleTS et Ape Wes! 2 waacs fafex Bafyefars crew

SAcel wawyrfegofay wrfstafas vary atew IW |

(0) aa, Us, on 8 og CRATES Bal CHF, GTA Crea Ble @

010g. |

(ua — a 9% ATE Wes farses savw ace frase Gacy wey

RSG VI |

we (01 — Ba) — (fe ~ Ms)Aart, tnitna—2 3’ J1/ni+1/ne

(caatta, s's2= > (ess Ba)?*l(ma — 1)
#=1

, (> 0310? — naa") [ims -1)
t=1

s’,” = >> (ta — 29)" (ne —1)
¢=l

= (s tei" — nae] / (%2— 1)
21

gs’ = {(0, — 18's? + (mg — 1)s'a7t/(na + 9 — 2)

-{> (¢1i— m1)"
t=1

S (tas ~ z.)*} / (1 +2 — 3)
t=l
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{Se + s tei" — nada* -nsis*} [on +g — Q) |
¢=1 t=1

[4 ntne-2 Boas fete ae sai) ata

HITS AH

—_—_—___. (t1-—& —Z2)— — (us — Ue) la)P| bma, nit nad & 5 gs! Ji/nat ine

< ten, aitma=8|=1 “a

wtte, Plt, — te) — tae, nyenya2 8’ a/1nit1)/ne < (us — Us)

1-22) + tare, artna=2 8’ JI/ny + 1/ne]l =1-—a

QSats BPM AF 1001 — a)% BWA (wi — wa A BNE ‘oe Se aPal-

MAT FATT

(@1 — &2) — ta, nitnawe 8 J/1/ni +1/ne 8

(G1 — Za) + tar2, nr tna=28 V1/ni+1/n2

SINT FW AP A: wi—me=s. fora sare aca faafaias

Goitey ars BCS BC |

Ty ——
—_—______. (11 —2@2)— 80

ATATS tnitna—2 3 JUnit Une

[ at FOTHT (na +o 2) MoMA ¢ Fores |]

QSAS AMAT 100 0% BA |

(i) CTSRS AEH A: wi — we > bot CHE, WW ARH TH FA

RA, AIA tee eT ALANA ACIPHGS A > te, aigna 3d VF |

(ii) CTSRS SH A: pi—us < so CHU, TW SH TW

FA] BCI, AAA tain, ST TAA BATHS att < time, aitaa 2 BF,

weft <- ta, nit+na-2 az | |

(iti) CTSRS FH Ws wy — pe F So~M CRUE, TA ABH VST FA

RCA, AIT] taveqGae ATA SATAPHWS AT! > tek nitna-2 Gt |
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ae afafefers wafrefer 6 aft athe a ey We (yu. — wa)

ARTE Weer fail T oe aeeE cater orem Port uF zoraq

aicentoy aifsiest atece |

BW o3/og-9T BB-Wea faqii sacs acy faafefas Ceriry

FIAT BS VC |

s'37/s’2*
o1"/og

[4 (n1-1),(ma-1) BemVanye F foie BAA FFI)

ONIN CHAS ANF

Qty Fa i-i.s,-i=

P| Fiza, mi-l) ma-l & rales, & Fan, ni-i, a=] =l-a

s'17/s',? 2 e - $3” —ate, Pls —_—__ < O1 lo < 8'92 Far, naw, wat
al2, n,-1, nan

=l-a.

Q s'x/s° 2

ae , le nicvl, nanml < o1/o8 <3 7 A Fan, mami, |
=l1-da.

RSM BAA AF 100 (1-a) % VA ar/og- AK 8 CH BTA

AAPaT TATA
, , ?

8'1/8 9 8
————— ——-F ——— '4 & i, JF —

___ , af2 -j —1
Fas ni=i; ma-1 S82 ymarem

( SHIRT GATS CHAN CHA CT 017/05 72-4F Aes 6 SH BYR Ahatay

atten 82/89" g Sa =i):Far, nin: mani s'a* > ha ’ 1

Brahe Weveree

Ho : 61/0,=70

faors sare army frafefes Gorey ware aS AT

ALERT

THT Fairi, wy-1TM Ss eatlea*
( ae FROTHT (ny. — 1) 6 (ng—1) MeMAUNTS KF fore )

ASA, RATT 100% Vay,
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(i) Cres IH A: oy/og > Yo-~KT CHU, TA 1H WH Fz
RA, WAT Fasmt, wear TAT BCAPHS AT > Fe, aint, nan}

Si |

(ii) CUFF THR A: orlog < Yo CHT, AW ABH WH Fe

BCT, TAT Fart, ag 1-9 ATA ACIP HS AT < 1/F oe, nani, aim

By |

(iii) CTSA SF. A: or/oa A 7o-M CHE, TA ABH Wey Fa

RC, AAT Karma, ag TMS ACTPHS Why > Fer, wimi, nari

BIT << 1/Fa,, aa-1 nini 2 |

qty y= 1 BW GAIq GS Gor ates aeafsoicaa ceca F-as

AB GT SA AA CT F=9',2/s'g? Ti s'g2/s's? ANF > 1 &, AAs

s',2 6 5,297 TTY CA TO CHE SATs ACT cA ACT | «STRAT

we wonwny F> Fe (StS F > Far, ai-t, mi UT

F > Fats avai, agai, ANH TAT ATS ) AAS PAT aise Wa TH

RCI |

14.655 fasey AS “Sica HlSfaslex ¢

2eyar ose for aii As a ea NT Away, 8 My,

COMA Se On" ‘8 oy" ‘8 FRANF p | CATT [(aa, Y1); (aa, Ya),°"* ; (ca,

yn)] 12 AFS CATH AYR GT nn MASTAT AAAST AYR! ( BSE
Bama amis race |)

(A) 4TNT ox, cy 8 p STi ALB, we 8 wy BA CAE |

(ite — By HS APA Wey Frat sacw are frafafas Gritcy aalAy

RCS VI |

CaAly v=a-y

ways Tle) Ho Ba bs

48 V(v) = o*y=o%,+ oy” — 2pexoy

Aware eatd ait Be gH Sr ie cuter 3 Sun
¢=1

[4 N(0, 1) Retry SAA Fez J |
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NSA BP AF. 1001 —a)% ST (pez — py HT ALES GH wre

APA ST TASCA

fan Tat GR t+ far Ti

STN PIA

Ao : bz — My = 80

FIOTy FACS Vey MAT! CHATS MS CY FAT Aaa

THE f= te
[ ax fester NO, 1) ]

ASIA AMAA 100a% Bvt eats Tirta Fwracay 100% wheA-
AR, Wits s Coys aneery Cres AA ue — My

> 80, Mee — My < 89'S Mem My FF So~LT SD THANVARA AIT BCT |

(B) TTT ue, ty, Gx, oy 8 p | CHAS SA SI ee — ay
Byral wer far sacw aca faafaftw Corey MetAy Svs eq |

i= aoe Cate s!y— DS (oi-3) "ln 1)
t=1

-{( >“ - nv*)/(n-1)}

[ <4 (n—1) Boma TS ¢ Frerery SAT Sez J |

ASA BTA AF 100 (1 — a)% BA (us — wy aT WH @ TH aly

AAT AAC
?,

~ _. $v ~ _ sy
Y- ten, n-1 In QI. v+ten, a-i In

SANT TAA IT

Ho : Uz ty = 80

AoA Faces aT AAT Hees MS A Peaetsartea

. oe (@— b
WE aaa

[ ax fyeteey (mn — 1) AwarTayS ¢ TSH |



14.6.5 ] aiPitrary fees agatsy 528

RSM AMMA 1000% BA (n—-1) Bowaaryge ¢ ora

100e% uPrintete, TWaypers @ Bours atiacy Cres tay

fbx — My > bo, ee ~ by < 89 ‘8 Me by F do MI SI FleaAcy Ay

RC | : |

at SAN pe/uy =n TAI AV WTA BZ wea

V=2—-ny

qT ACT TS GAAAT VSG WIT! aay ATV pw, =O,

v
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BEET TW AT A! 1% AMAT TID 4 TV SF AH, IS 7H

MMT CIE ACF SFA TM AHS BI TW |

FST eT ayaa

, = 1/8250 J/13 9°944*
2°0450 |

11 WOAH fo, —1°796 SE to1 = 2°718

RSM, SVAN oT TRS Bcoaty AVIS) ez
AMAUNMT MANTHS FAI Se sVIIAtAT Ty Was. ey B-e YR Nays

racy Sitar a Wey SA ACT ACH 1K AAT BT 4 WER

FF qT 1 AB ATTA Cy B-cH SCSI TH AHS ACI AT |

OSA TA APH TMM,

14] — 14154 — 18250

2°1380 Jay— ay

| 93 ACW fogs = 20691 LSA 5% AMMA -F AYA

Bee Ty AMIS AT SS ANAT WT ete ARicaTay

Bg, ey AG GAL BA Sisenicry way cary alas STR AWA

Wy VT TH |

ACT CHE 9% 95% APR AAT

=0'106

,

- — §

1 + - Te t.ogs, 12

wet, 0'0791 8 2°7517

FUSTH CREE eg 95% BPE FATT

+ 5 boss, 11

wet, 00956 6 2°6244

BSF CHG (4a — Ma 4 95% BPA HATA

(a1 — Vg) ¥ 8’ Va + Hs t.oas, 93

weft, —1°6761 ‘8 1°8569.

14°84 ae ops Frets (4) cate sara Face 1af fren
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afer wae apred aye face wien ME HaPR @ er ASI Aco.

een VT oF Batata etary fps so vty core CAM AT

acy BH FS?

Bore ape at ahs (B) carpe 2 wes Of freety ahs vt

Sq VA IR Siew Haq Aatsy aPiseye sre cre wa) faslyz aw.

freat afer ater Awe eat pfs eeq og Peet afer Paq

Hata atats Papier coce cate vai ate fe ?

Me cats a coat fasts ow free afer Seq Aaa ears

Fapsfes 95% ate wen frm ar) ay @ Ferehy Re rare Ifa

ant faprier wrticers 95% are Ta fem Sz

Slay Atal ( Voy ) |

@% A 802 959 1022 1040 738 897 989 739 845

937 1050 1121

8% B 839 961 896 994 950 783 867 799 989

qaata gate cece fret afer Seq Aq, WaT 2, 2, Bo

THA ST 2, 8 rose ATs Sats FIIs WHT VW o, 8 oe B,

Sea ATHY ASHGM BIT FAS REA |

(i) WW AFH Ay : 0, =80, CUFF SIH A: o, > 80

(ii) YI A Ay: o,= ag, CAPM AIH H: 0, > oe

xT Brave BB amy ferry ahs stamia aco |

Qeayey ny =12 no=9

Z_ = 9278333 tq = 8975555

s', 2 = 15977'7354 © s's? = 6455 6448

s’, = 126'4041 3’g = 80°3469

AIT FAI ASH VATA

11 x 15977°7354

6400

11 Bpoaratenty = x2.5, =19°6751 A X7.01 = 24°7250

WSL 5% 6 1% Bor AevaMaAes xT TATTS ACA HS aT

OATHS | SA GS AMINA TAT THA ARCATA TH ALS A Vee

raat ater Paar Tats crate FAs 80 WHIT CoM ATS ACA VE I

35

= 97°4617**x? =
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arata, Fase Bas SFATRAT,

pu 159777854
64556448

11 88 MOMMA Los = 3°98 6 8°35-88 ACH ATT | QWSatr 5%

FeMARTGH FH AAT STATS ATT ATT ATL TEATS oe

AMAT AT TA AFA AVICAT A acts, B acat frat atfor Fraa Aate

erat Paps 4 east frat athea Maaaaia erates faprier coca

EID ACA BHAA HAA CAE |

Beces fra afer Haviate crate feprion Bee o_~8F 95%

Brel FTaTey

= 9475

Bsa" ‘9g 8s'a?
X* 095) 8 X> og5: 8

wei, §4°2708 8 153°9263

o4/o9-8% 95% Al Has

Jang 8 “2 J F.oas: 6, 11
*O35r Lie

wqie 0°7635 @ 3°0097

(11 6 8 wrote rawaics o@, fs 10 ¢ 8 TWe
aTtar

am. 12 6 8 Beaty AMR I wis aay away wT

ds 8 Pe-CH AUNT VCH AG SI ABATHAT FAT AAC | )

148.5 maria fracns 9 St MBA AF AAAI AAT ICCA BCA

ANTES 1 ATA ATA GET ATIC Wifes CHET Qa |

ea ( f. at. )

fis SNA ANA 1 aA ALT

1 4°47 614
2 X97 4°72
3 3°86 5°64
4 990 . «34
5 3°18 3°86
6 3°79 - B8O
7 . 914 4°04
8 4°97 6°62

a 4°26 6'06
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(4) AAP BCT cre |

(i) 1 Wet eacat CY AS BTS ST Sl GeaT AAA cq ea lA

4am fH TI

(ii) SMCAT coMRlay 1 AA ACA ATH TT TF aT I

(B) 9% We AG ALS saraT 95% Bra wes fc + |

Piet GAT ANAT CAF » G1 WA ATA GHATS y YT BA!

BRS CT Aw 6 ¥ CASI fae THe frotes Te I 1 aera

2S yt 1G ASH pu, O uy BI ON COMTta UH op” @ cy? BWA

acer ea Of fora Favs Are |

(i) TAI AGH Ay: ly — ce =Fue, COPA E AEA A: oy Eb ee

weds FY = 13383 weft, 1+ 18888
&lez

(ii) FAA Hy: oy2=c,7, CISA ABH oy? > on”

AT CRO (IAT v = y — 1°3333e2

ost atqtefe atieey -0'9198, 0°7601, 0°4935, -—0°1266,

— 03799, 01468, -0°1466, — 0'0065 8 0°3801
5 "

v=0°1001

s'y? =0°1409

Wats 3'y = 0°3754

AIT TAT HTH VAN

11 = 308
8 MORN togs = 2°306.

RSA 5% AMAA HF AAAS AISA HIM AF |

RTI F HTT FAT elegy eeicatay, Sate 1 eA Ay Afee

CAT SCAT AIT Saray 4 A HT] TF |

PTO Cee eT

| ytoa=un

y- “ey
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CES cov (uw, v)=oy2—-oe", OS wan frafiews cam fora

FICS AT | 7 |

523 44a Ho: Puy =0 |

CUSRS S| OA pwy > 0

a'-95 AAS AAT 10°91, 7°69, 9°50, 6°64, 7°04, 8°99, 7°18,

11°59 8 10°32

o'-94 TTS AtteTA 1°37, 1°75, 1°78, 0°84, 0°68, 1°41, 0°90,

1°65 8 1°80 |

u = 8'8733 v' = 1°3533

3'4* = 26'6489 s'y 2 = 15538

sy = 51624 s’u = 1°2466

cov (u’, v’) =0°5553

Tu'v = 0'0863

Pasty aay rears

j= 0.0863 w'7_ — 9-999

7 AORTA = t.o5 =1°895

MSA 5% AMAA -T AINA ASRS Ay AAAs Ay |

QSAs GF ATTA TAT AFH ALAC AT, BMS ACT AACA (HCA 1 WA

ATA COMATT CACY Aeyls cHiq SSH AST BWI AT |

(fy — 9% 95% BPE ATAU

| y + Tn t.oas, 8

Wet, 03951 8 2'3115

ASM (uy — x)“ 95% APS ABA 0'3951 CATH 33115 ATS |

14.8.6 «ex 7 CSF sara eats saat @ ares ce aa Coe
aa Baer Stra ty saa fer 10 ata cats faprfs fer 1 atta

gt ACHE BE CT tat! Papris Se nave ww fg BA CHAE!
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ad aa Satr Cary TSaicq COP ara cacs tame fracorweira

158 WaT Asie FARSI ATT eM Va eset aly TelaeT ( iTT)
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MATTS COMMA St Uoms ? |

ACHE BZ IP Waray QF ricer aatdesya 95% © 99% Aral

weg fata a |

HAAN AUT BAIA, WAT Seay vo, KF THA oy WT WS ye,

a fae satay Wart eaq oc, VS ATA pA TT AT wy I

acost Asprate fata Fars eq |

(i) FA ABH Ay : er = 10, CAFMF ABH Hy : ui < 10

(ii) TAS AH Ao: wy, =11, CASAS FH Ay 2 ue << 11

AM CRE 2,=917, 0, =10, 2, = 15.

AT AHN,

_ t17 My
oil /My

_@17- 10) JT5 . _ 3-91 5**

oat OTT DT ae 5% Mysfey — 1645 GR 1% Bef — 2°880 |

ASML 1% AMAMTACHS LAT ALATA SAAS Ay MATT! ie
GF ATMA FAT else TVICItAT aA Bele Aves WAT aweTT AT

CUT ATT BA CHAE AAS Aa BT |

fay CHT Z. = 10°09, o, =0'9, ng =10
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WIT PALANCT,
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Og ts

_ (10°09 =i /T0

Acta Wel aticre 1% AeMEy gar aya Bears aA

MINTS | RSA GS AMTTAY FI-ciey oetcapiy ay, alte

OUTTS ACT Pasty cI AGT SPA CATACH ACH Wl VA |
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wee, 0°1668 8 1°6732
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weft, —0'0715 81°9115

BE (ua — My)-4% 95% GBPS AVF 01668 CAF 1°6732 ALB FX 99%

Sra HBT —O'O7L5 CWF 19115 AIS |

14.8.7 26 y Bat vera Sore aT 20 CHT BTR (ci, 14),
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é=l ‘=1 ¢=1

2020
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et SAT yor aay fsa cam sat cer fread aalead
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Bias {71 ws (a4, Yr): (2s, Yas?'; (xn, yn) BeTatefy HTS

race @ AVTSY L748 ATTICS 2-447 ory yay farsa

Y =a+t be.

HAT AHA AeA FABIA FACS Ae -

(i) Ye te Hy: a=0, CAS CR A: a 0

(ii) TAT APH Hy : B= 1, CASS ley WH: Bx 1

ancy n=20 ©

20 20
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¢=1 t=1

y =1'095, (y;— y)? = 869
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WIE oat Vacs y-ast farsa

Y-y=UX-z)

attic, Y—1°095=0°4960(X — 9310)
a, Y= -3°5228+0'4960X

20 20 |
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== (86'9 — 0°4960 x 106'4)+18

= 1°8959
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AIT CHT
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Jt = la - 0
s’ 14 x"
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. 86228

9'310*1 rsrt0q/ 24 750" 9154
= 3°904**

18 SOMME t.o95= 2101 4% t.oos = 2878

RSA 1% WANA eT TAT Vea HS ay AAs | wis

EF AMAT TT AH TSC FA, BETS a =O AW AA AHS AF |
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ype tera

1
I 02
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10°4960— _
a

1" 3770,/—1_ a1Fd
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Say ay IS AMAT eT TT Seas ary ATS |

WE a2 Tay as ete ges wa, adie ga1 wy wal
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2-9 CATT yas faSad cvs CHA Tew CI a AIT 10 SAF

Y= — 3'5228 + 4'9600

= 1°4372

RoM 4-98 TSH PE tseserey AT 1°4379 eR 95% BTA

AAT,
3

real + jem 8 z) logs, 18
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ql, 0°7761 ‘8 20988 _

QS ne-AF 95% Aral eT O'7761 CIF 2'0988 Fe |
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14.8.8 A 28 eT ECT 4, Be C feats fraca ota

TRA CUCH ARATS APSA CAA

7AB=0'63, "AC =0'72, "BC =0'80
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Q FATA CSTATA ASAD CAT |
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ay TAI ALT |

SHAH SATs ATS SHS HVAT punc M7 AIH ALT ATH
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0°63 - 0°72 x 0'80

} = -— - = (°1296
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IW ASH LATA,
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_ 0°1296 95 ~0°653
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25 ASR TAT t.ogs = 9 ‘060.
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WF oF maT AW eae aera adic 4 6 Ba ARIfs
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20 SRST TAN CUS MST CAT.

r12=0'80, 7133 = — 0°40, rg3= — 0°56
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erat Gite © 2, 98 feats vera cae Protea fara aa |
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FACS AA |

TAI AG Ao: Pygg=0, CoRS SSH HH: prog > 0
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"a1 Taq as |= 0'2248

"31 Ysa ss
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0°2248
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= 0°6725

Way ASHVANCS,

f= —

=-i-

133° + (p— 1)

(1— 1-28") + (n —p)

_ 0°6725 + 2

03275717
= 17'429**

9.817 WMATA Fo, = 3°59 OR Foi =61l

RSI 1% AMANATHS FT VTS AAPG Ay AMAT |

BR GF AMANTATT TAT TFA VACTTAT AT, HLS wy Gays

Ces or s<9T TEM ARNT O IH ACH SAA FAA CH |

148.10 celd catd creta aa cule sate 4fb ace Beotwa cers
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rey Pace UTES HT TEA! face Teor AtaeS Aaa

ey (ITT) MPSA Cz | |

aaray aaa. | Oca area goa aaa 3) ocafaa aaa 4

81°6 82°7 83°2 80°6
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82'3 83°2 83°3 821

81°3 81°2 82'0 82°0
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83°1
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qty fs ay crew waa seam faotea ahi aay witKs

comaty AAT) BTS HTT cy afte agate carg cael ely WIMIy

THAT ATAST | CAAT SA VAI CHM AYA A G-GT BCI 2,;,

i=1, 2, 8, 4; g=1, 2, ..., 25 (2, = 5, ng = 4, 2g =6, ng =5)

BAS CAAT i-ST WH coTS GeyA MIST Ay AT ee yy,

i=1, 2, 3, 4

SAA Acosr esas fasta FATS Bees |

TAT AFH

Ho: (ts =H2= Ms = Ma)

taste AH (ur, Me, is 8 ug APA AIT AZ )
SRS Bea cles BO WH CHETI BA! VCS acew facwad Fag

aay carey MAST BTA AL ATATT 4,5 = 243 — 80

Kae, 1=5§65+4+6+5=20

5

t= > Wig=11'5
j=l

4

T, = > veg=98
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6
6
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5
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"2 Ti = 48"

oie Berend = - = Y = 48° _ 15°90

T.? _11'5* | 9°8* 17°97, 95" _ ae.
Sg tae + et 11782

4 ";

Await Art Was = > > vag? — Ofe Breas
é<1 j=}

= 198°44 —115°20 = 13 ' 24
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SBT BS 16 10°62 0'664

- I

ATS / 19 13°24
|
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AMINA TA APG eiceiay Bis Acar eutaT fis CUCe AE

pifaita aay cater rites BIH ATT Aa BT A |

14.8.11 oo os BU aim otea MEA aT a ATF

aor 68 8 eats fepfs o'51 aye aw @ ae tT areH

fe TOT Brat 1%aT CM SAT ASIN CA hy BIBT

SSAS | GHD AAT VTS] SAATH SS Dey Cfhw 7

CAAT ATH A MAST no MA ATATS AV or.
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wei Pl Serva? F5) yal OO
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caaicy é-99 Freres NO, 1)

gay TH Tera apse AY cles

P [lé|> 3°09] =0°002

Wats 0°272 ./n=3'09

waits 2 = 199

QAR ALATA MASA FAITH 129 WS AT |

SNA

141 Fy eeery e WET aeeacas Teas tiles ahaa cars |

142 fhe ateeacea fafon xcia feay Bienes sa) Trt

ata yfaca cre |

143 AMCs Fas @ cass ees, city e fase aaicaz

STS an SSH @ HTT |

14°4 Cts “feria faster ¢ Heat fear oaoitoyy Fabia
SiCUT AA ?

145 Weer atresry e ereafists raiser Gab CURT AIC
afaca cae |

14°6 sedtrl fate acer a exfarart {fas ore |
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14°7 18S wi arseqy Tees ard whe! 47 2-7 FAotea

| a 0< © <«

p oer QTC, MTT PACE BATTS on WHT ATST AIATA
ATRICTS 6-2 AAS MPT ATS HAS CTA Fe |

14.8 F 23, w9,..., 0%, AIT acre AETV wa ACHA

ACSITHT YAY ACS 9-02 (O< aco ) cattte(0<e<= )
Beata! | .
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Oats Cz Ss ra THATS 0 aRE AE AAT
t=1

14.9 SF OFS 4 VSP WAS n. WI Sralers freA StI, WF

Srrvsae (Paw ye cra, wa ae DS BA qs ng TA BrafHes

fare BT re TAT IM yqVP crm) yatocs cay sats Boyafacs

fara, sary Ft Bsus fees qs oar Areata Afss wT

MRPAP CAA FF |

14.10 48 21, ¢9,...,¢n ATE antes catstt ws cave

AIVS OS AIST TT Aa Vesetefy awaera Hacorw | crehe cz,

= > (aj — x)? /n APSE 2-T ABE AISA APIS | ATF aIfST}
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AIPA o-1A ACH GAT] FF |

14.11 47 Ge Tr Ate Mee WA COMAA 1) MT CHATT

CATH GEG ATAST TY MISTS Beacy Wa acwerafe oi, ro, vs 8 we

AIS Gl ATMA FRAT |

qT eq AL : Ae ayTARTT=0

on casas aay He ARTATIA x 0
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AA-Teat Sox yaw water fife sr, sey fe aya a ay

Sia © fanaa festa cata afer faa fate aq) ze favica
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14.19 comnts 1 FR corr Tote ter te Oo fer wI 4 ae

CHS ARTS HTT Ay Ae HTS no MASA AST TIAA

areicas aorta sara oy frees faq marry sal wey |

ATACS cl SHG was Aes wR wi aft cary fafee ef wey

dT Co CUM GH GIT AA Sea Wa Sa ars, AHA acs aa Fa
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14.138 cea frog aie
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CATH AAMT HAC AIAST OCT ST GA v1, yo,..., Ye VA ITO S
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SIA AAPAT TART | afe
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BT, GTA AM FT CF Fy ALAR m-4A SY ANS |
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14.17 sale aint ites county 1 fen fiorr sare GIA
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fee Si ata cre |

14.19 gate tame faracim ati sifcex cenata ware fea
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14.20 49 Tae aye) STS 4x Ce OF Freres aS aa

Gel Atty ex cy o-cs T fers aipeasy sary sea] Eras afsars

COMITEA 3S OLTT CAM VANA ASTI Yas Fa

14.21 YF 2, © we SS Tit Mis cas AWS FB n

MTSAT AMT PAT VACHS AST ATs TW! wat ata

SS Seq AOAMIT Aeyy Ailey o-T COTY CAM SAT ASAT atyz 0'01 7

(o Aiea sare faprhs 1)

14.22 “say srrata atfas wife scaa cay, Gia staarara ca

awe fafa coal ee wera 4% as ca afb aq) Tame Faces

of feficas wate aE AVA IE Ser ICS Af altlt fairy

ApST cry | |

aifaces arfacs awry Way stad Sai caves Atta fF ?

14°93 calte “aie eraa aITe ASICS TI sal avacy ca

A RCT Warsey patent fey Safe Vay, AA caaicy weAT

AWA CI ATG AACA 15/B OME Vw HATA TS TeAva WE Of aoa

Bway! os away fore 47 |

«14.94 hte GER oem apy afta AM @ aay a feta

Bie ciety cars anit aa face cre cia 11s ami) wet sre aa

watts AeA ay Pel Slt P-t AAs BPN ates CT Fz,

aqq iP fxafafts atrefea sefoaTa fave Mts, CAAT 0°45, 0°50,

0°55, 40°60 1

14.95 cata vita “ter Te Crem BITE 66°01 CRIT cats



wifey fees weatey 561

omy farce 106 WeeRci ea AIST TET CEN wa). STH

aac ( CATT )

62, 68, 64, 65, 67, 67, 68, 69, 70 ‘6 79

HAcqa ACTH 95% 8 99% BR) May fay se |

14.96 sfrateta “ef ater acna aay 16 freq us

ATAST TAT FCI ieHT Se ( atic) TM AheT cre wi Tee CHER

RCAC |

2790, 3195, 3375, 2565, 2835, 3510, 3645, 2610, 3825, 3015,

3005, 2160, 3420, 2250 8 3555

LAST AIS Per any TACIT SBTATT 95% @ 99% Als Bes

fata sa |

14.97 cats cats calee Cw sata ae sittin aga «Fs

cafes alere cola sa Atte satel ataata Tew cars

ANAS Lalo wos cats ( caPSPAbITA ) TITS CHEM Ba |

1°99, 2°14, 1°98, 2°07, 2°11, 2°17, 2°01, 2°02, 1°97, 2°06, 2°24 ‘8 2°05

at cleat aati fapie oa ater 0145 or. fi

aT ES Cre Away Wales WIaeey fey Sty acacy fF 7

14.98 ale aratafre carte amie 195% aie wie QeeT

aiatafrs A 6 B-ce 2 nied WHT TEA MT HA CIT FATS

TH eal 2 otal fey fcr wics aR SrA ANT 95 SIet PISS Fa

VA) ACF HEH Va 15 6 BH cre Va 10B1 Glews Tye

Ra TING CHET VT

A-T FF B-F FF

12°46 12°43 12°77 12°05 12°33

11°89 12°12 12°32 12°22 12°45

12°76 11°85 12°56 12°45 12°39

11°95 12°24 12°65 11°97 12°37

12°77 12°28 12°12 +1991 8 =19°65

fi fe wy Fa, A 6B ine Frere AICS ( bias-47 )
oafaoy then ata ftp we cate aie arate itso cb Bera

Aaa fs pp wierd Sasol Wert FA |

36



562 aR prey

14.29 10 FT CURT ETE THT CATS Brow ( cH, fA.rw ) then

C142 168, 156, 168, 168, 170, 170, 175, 177, 180 € 182

6 MH RUA Bay als aye] cates Bowl ( or. FATS ) hee! Cott

158, 168, 171, 174, 179 € 181

ice gale ares nears 95% Brel wes frat sz I

14°30 11 FAA—13 WAY VACA WAST AA 14 WHA—16 WAT

TAAL TWersCHA WhecA 10 6 15 Wrwcay gee AEE aA fara

wiera Vow (7. FR.) cars erat fai car en wal ora

ajar fapshs qetarca 1°15 or. fa. 6 2°86 or. FR

4 case fe Aa eq cy (14—16) WAT TaseT Boor

MBARS eivwer (11—13) weacsy VWerscey Bows wefifss everwa

Wray aKeor? We cats ge tate faprfer wires 95% ¢ 99%

Bra wer frfy sz |

14.81 TITS HATS 1G ATA VACANT THAR UPL Se ATT

ATTA TMC Say ( SHITT ) Tee HST BAT I

Naa

m1 TM~

fre 5'0/ 4:8] 4°3| 51] 41] 470] 711 5°9

ata 4°9| 50} 4°8| 5°3| 4°4] 4°8| 69) 6'8

1; 2;8;4/;]65/]6;)71 8

9 |} 10/11 )12;13 | 14] 15) 16

| 5'8| 5°83] 5°38) 5°9| 65] 631 68162

5°2| 5°5| 5°5| 5°4| 68! 68! 66/68

ACHAT AS eae HF caCH WILT Ml OT Ay wieersapf

aiisy erice f% 2

Ole vicars AATANA eas CENTER ATT LATS ets Fe p



aiPitery fefes agataay 568

14.32 20 OT TT Os AAHST ATT Me Ss Slats Werfer

Wy ARNT AST cmt O'421 Gol fe are wreerioyl aErfeq

afaplas P

say ay Aetces aot Ae sa a 5% AeMAE

SAGA |

14.38 2 8 y Bae orm Bory fraffew 19 corel ata

Her cay s

zx | 100 89 9°2 78 | 102 9°0

y | 709 | 740 | 806 | 69°4 | 760 | 66°4

82 95 | 108 | 111 | 112 | 125

50°9 | 61°9 | 65°2 | 772 | 89°6 | 742

mem SHH yee Fae FSad CATS ao TA 10 WIA yes ELTA

cor faye Neer ary 6 95% Bre Ber fraid sca ( feat

AA A Matra Ber facry Gi care )

14.34 Bit Hac Yaa RlatA afSio cave TET Aye face feR

AMT VC GSS Atay anew ar fae way aPertew aay oiews

ATSICSA TVS eq (sea) Ace cHeM! STi Ate ofA acer

elas fe Geiss p

14.35 cetre was carat Aare care fea Renee wy

yaa arate Aer

A B C D

2'750 6575 5125 6025

6200 7075 7200 9100

8875 5300 4050 5800

5400 7425 6000 5576
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BIA att VewT Bary sacs fice atwress fee cece tieba fraa-

Of Bier] CAT:

ACHAT ABTA 1 2 8 4

NT ae il oi 16 12

ats WAI

aifs yay 907 199 318 190

ne for Aan ° :

ala FaIpihs 144 $15 16 14

(ant? fapiis fans sacs fica cy Sas Waly BA Ac Si VT

BIOTA AM, MSAITAT AAT TZ 1 )

HIP PCA CHa CATAA-QAM Veortacaa fas ccs aoefay ayy

Cire Aforsicaa ateay BCR Fear |

facrehi=s)

1. Goon, A.M., Gupta, M.K. & Dasgupta, B. Fundamentals

of Statistics, Vol. I (Chs. 15, 16). World Press, 1971.

2. Hogg, R.V. & Craig, A.T. Introduction to Mathematical

Statistics (Chs. 5,9-11). Macmillan, 1965.

8. Mood, A.M. & Graybill, F.A. Introduction to the Theory

tof Statistics (Chs. 8, 11, 12). McGraw—Hill, 1963.



1 5 F238 aal-fShes yaa aiMlss4t
( Large Sample Approximation )

151 Sis:

ce Besice Rat Srer Se ferca a ane wafer feaq

IHS FN MACH GTS aya Basa AH sin AS wicatey

a er ft aed aye feta Werate Bea cretter ca Aa Pras

Sil eR AIS HVtIa ows fers cles Aeate (exact) | °

BAS ATT AID AY JVs Ary ati Ty] fotery eicatat a Bea

ara ayer frereray ates MRT Ae FST! Tetras fre

ces CS BRata wet Urermt atecre wreatfrs firs cars

9 FIC STTST

crtq scraie fata creme atatery aie aaaicsr are

frstea ain tics aa oe Hea cHTES aad Prare Vohs wer

TH, WIS ewSTSIT ATTIAS SCUSHS cHcay Gay Preiews SA TT

FAs aA Gris FSS srs as Baricgy Stas cx wafer frag wicatoa

Faq Gl Stare cHcaz airareay—wtze Prace feel wae! atecce

GT ANAT HA WIS FPS |

CH CHR CL, ATAVT ATT GST YS FER BT Was qyATs

ery wet ahin Reracar fers wet Sr) BA CHE

Bratt awyaicer ate fog ater iene cits festey waAR

THe Bl SiS Fea agr-feres aay wafs vena TAA

fremcar Bors fase set) Sl awl ayatT Wrsy ee aA

TTA CTA Ho Parcs AAISIey MAT AASATS ASI Fal WT AA

aye Forecast Mears CaPcaas etesery UT HAs Fai MT «z

refer acaict SIS ataal cota Afsicss ey ates, Urg-aeA

fratd a catr afere areca oem fore att ais Heras Aah Saw

nt)
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15.2 >jNertael Sens :

CT NF 0 chine aT Lae STE OT TA HFS CUTS MYNS

GEE ATAST TAT ALF (corresponding) ATATs |

—, TTA MTS Jee avy aiytaews: Tey Hapa fawreq aca aH

I MT AS VT Ol TT Ws OT COMTI o,?,

WS Asis o-T oto fy asses AAT,

aTaTT tre fefe wee yiere og arel-oeq frariy saw ara

frafarfewe Gora satay Ecw ACF |

¢_ 2-0

0

[ at waa frsreq (0, 1) ]

Roa BW AF 1001-a)% RA oF Bye GH ats Fara

NRT T—-fapor 8 T+ kanor

o ST tT) NST ST TESTS SSAS sm WRIT SA BCT A

CACRTE HAATT

Camty

T-6

é sv
[ at aaray fywtery N(0, 1) ].

way GF MA Ges Bra Aare ary

T—-arosr G8 T+ anrsr

Brat TTT Gig fore wer Afers 6-5 TI YU aR

Ha : @= Qo

fapix Face army Frraferfas Gorey aA Bcw Bre |

WAT APART

T— 6o
TTS f= s

[aa waring frwrey NO, 1) ]

QM AMIN 1000e% era aatl ara fastecaz 1000%

afetaeare, Trabare 6 Cemate Atieey CTSis cls: o> 6,



15.8 ] IV’ A-fefes ayaa waerd 567

H:06<0 © H:6+6,98 Waters tty Swi op Ba wT

UB sr WIT SAl VET LAE CATT

T'- 65

Sr

f=

[ oa wate Protest (0, 1) Wa ATS BETA BCS BLT |

ety St BS APSA nF FS IS AGT Aqyp ay Ber

farsa tard cet efor GIs, ayTiceT eis By aR STwTT

(7 wetter) Fre Tare Gar) cathiybetcs <n oer ayAIS

AG TH MMT CHE nH 80 CATS VG VOT Werly, TATe AIT,

coats, sari fipfs, was, SProl Sortfits cae n-at 100-4

CO TE VOM TWetly oy Ate ARNceT cara BRAT Ass

scar frepTSt a n> 100 wae ora, fre aie aart aAfere

1D CUTS CAM FATS BW, VT nT ACH UIs Jaer Veul TWeaily

( FBS: n > 300 ).

15.3 etate aifes :

Achaea frcmcw VAT Seas ATCT Aare eraytentfs caq

Bae aay TYAS Beye aewr aeatt auras ca Fai cm

SRY | Fee aa -fSfes AAA Gras CHCA ATICeT etal SSA

Frere eieatert atecens abl Tete Ti Bras eT |

Sn at ats (TeC: corny) CAT FITS Atos Bears

scasie facia CeicatH |

HITT T ete ALAS WA ASIP oe COMMAs*, (o << 0, BAe

o-CF OF CNT Was HID HH VA; BAI CRG 9 we 14 fIpihs

6-T BHAT CLE ACT AI ABTS MICHA AITAG ATT ATATAY | )

qIaTy T=O9+é

Wats = EE) = 0

‘8 E(&*) = V(e) =o?
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BRP 15.3.1

E¢(T)= Ei{d(6 + &)}

= H{ (0) + 84'(0) += (0) +}

CATT 4/6) = ae 1, Sorte |

+ p(6) + c o"(6) +:

( o-% BZ 6 Vows Wolsahe wy aH BF )

= 4(6)

War Le(7T)=¢{H(T)}

BRS 15°3'2

VT) = Ei T)}* — B%9(7)}

~ H{ (0) +890) += gto)+-}

- EF {(6) + Ep'(6) + - o'(6) + ++ \

= {4(0)}* + 6(6)6"(8)o* + {¢'(0)}2a7 + +

— {¢(6)}* — g(0)6'(6) a? — =>

={p'(6)}#o7 ( 6-3 for 6 Cowr Terie re Tq BCH )

wer vis(n=[4PT va)

wets, [ae V(T)
aT Ir

DANA HTT Ty, Te,..., Te SAG ATA CICA

E(T;) = 6;
V(T;)** 037 (o3<< 0; (¢=1, Q,..., r)

cov (Z;, 75) = pig ores

HAT TAT T;=6;+ & (<=1, re)

Qos E(é,) = ()

E(€,2) = V(Eq) = 04" b (sg=1, 2,..., 7)

E(E€s) = cov(E;, &s) = pes oxo
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| wEPTETS 15.8.3

ET,, T3,... , Tr)

= Fidl6s +&1, Og + &g,..., Op + &y)}

= B1b(01, O25... att Se eid's+ 5 LS eset +4
i=l f,gj=1

CIATaT ¢) (= [Pett Pose) Sontfr

T, =01

Ts = 6s

T, =,

(¢=1, 2,..., 7)

,

=(6, Gay.e, 6,)+ 5 > di jPei oraz
t, j=1

( of, oT GSCH FS 6 Vows worse vg aH Bez )

=~4(6;, Da,eesy 6,)

Mok = Ad(T., Ts,..., Tr) E(T1), E(T),..., E(Ty)}

wrepfarears 15.3.4

VoT1, Ta,.... Tr)

= Bi¢(7T3, T'a5+.0, Ty )* — H*{g(T3, Ta. 00, Trt

r r

= F16(0s, Oa... Or) + > Sid's F > 8856"
t=l t; j=l

r Yr

— ENG (01, On... Or) + > 8ib'et F >, Css" t oh
t=1 i, j=l

={B(01, Oa,.0+5 Ov)$?

= 
r

+ > d(6;, ee 6,) ob" isPejouog + S h' sh’ spig0tog + eee
i, j=l t, j=l
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— {60025 Oayeeey Or}? — > Os, Ones Oe) desPesoios— *
#, j=1

( 04, 0-9 G4 foq 6 BHwy awoafie one ae TS )

¥

~> bi’ PHT 805
t,j=1

Qos VAT, Ta yess Tr)

~ >(2X= Passes ty WT)

t=1

r

O¢(T, T'gy0+05 Tr) O¢(T, T2100) Ty) . .* ) [ aT x aT; | gov (a, T3)
I3=
tj

BAGS 15.3.5

COV {g(73, Ta 50005 Tr), WT1, Taree Tr)

= Bijd(73, Tayo0ey Try Ts, Ta seees Trt]

- E{d(T3, Te,.... Tr}HATs, T2,..., Tr)

r r

= El{$(02, 825.005 Or)+ >, Sidi’ + 5 >, GEid"y tt
t=1 ¢, j=l

7 7

1
X {y(01, Og,..2, On + > Ey'g t+ 5 > EE 5p" 45 + oe]

tal f,j=1

7 1 td

- E4601, 2,..., O7)+ > Gib'e 5 > CBs" + oo}
¢=1 d.gmul

7 1 fr

x Efy(s, Oa,...5 Or) + > Egy’, + 3 > EE pg
i=1 | é,j=1

7

(1, Ogy+0+1 Or) WO109...07) + - > P(O1, Oa°**On) Wi sspejoees
4.jzl



15.3.1 J WS AH-fSles acy BAe S71

r 
. 

r

1
+ 9 > v(43, 6,..., Or)" s5P430405 + > bi’? 3pigouas t+ eee

& j=l é, jal

— (63, Daoyeey 6+) ¥(6,, 62,°°', 6,)
a

1 .

” 9 > $(63, Bayieey 6r) Y" ¢5P4j0s04
4,j=1

>> W603, Oa... ., Or) f"5iPigoog — eos
t, ‘ja

( o;, 03 43 Gq feq oe Uw, wera aa qq STF )

Boats COV {d(71, Ts y.005 Tr), WT, Toye Ty}

~ > [26s Basar TE Tense DY] ony

ST Ob Las Taseres Tr), OWT, Tassos Tr)
? | aT, aT; \,*
+ cov (T;, Ti)

Cisse anrretrer aera Ac RI aWAICeT ater

Comata, weoraty Sortfe faa sn are yw wRPaieefasy

efanmraraa aicor eterrirefe o(=,] 8B eat COTAIA 8 TAC |

a(+) fe wa Udi, sority i S RICOH CAA COMMTA AATEC

r GF 1 USA COM SP Geta Sai Vrqs |

15.3.1 SINISTER PCRS MSCS erssret

CSresNA Ssiifrs s

CTA no MTSCAT AAT — GIES ATAST AAT
r ATT Bees fFTts om’, 8 TOTS AAAS my
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qty Mr = > (- y( ‘ my am's!
1=0

Reams — Emr) = 2> (- 1) ( ’ m’ ym’ +°
i=0

-> (-1) ‘ tr sft’ x*
¢=0

adi, a,

SAF CATS Fire Arata TT cor AF TITS AAAS AACA

way Ba |

V(mr)

0 Om Omr r /=> [ser V(m's) + >| aero. cov (m's, ms)
i

gatet sme r=

,Rat mr) “1
Om’ »

Ome =(- 1'(* ) m's', i= 1, 2,..., 7-2
Om r-¢

Rea [am l. =0Mr- ¢

gar = (tra (Sf) meee1

WHATS [32] = —TUr-1
Mm 14E

wa Vimr)

“enw, v=o
Ome sme | cov (m',, m’s)
Om’y Om’ ide

+2

ReBehe ~ = (or Mr” + 1 ro1* bbe = Or r+ r+1)
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Cov (mr, Ms)

r Ts Clb cals

=D lems d 7m

Q Q 8 , !
+ [hey 2], co am’
bi

0 0 3 fr 0 3 ’weffe =| sr a |. cov (mr, ms) + [5 =|. cov(m'r, m' 1)
Om’ » Om

My Oms , ’ Omr Oms ’
Sm, mt de cov (ms, m's)+ | err mE seat | Vim a)

wii, > (ree — Urlls — Slbrsatte~a— Pltr-aMera + 78Ur—1Us-11ta)

TAs er cra FAA

Vime)= (Us — He *)\/n

Viens) = (Ue — by" + 942" — 6uatt,)/n

Ving) = (5 — uy? + 16ueus* — Sustts)/n

COV (ms, ms) (ts — 4ustts)/n .

cov (ma, mMa)=(Ue — Matta — 4" )/n

COV (ms, Ma) ty — Usglt, + 12ue* Us — duels — 4utsue)/n

Awa Titer aicsr caca, Ae erat FIPIPS o BI, SeF

V(mg)=20*/n

Vims)=60°/n

Vim) 960° /n

cov (ma, ms)=0

cov (ma, m4)=~120°/n

cov (ms, m4)=0

15.3.2 Ayater eas fasten cereals 3

Yay THe tat] FIPS s

qware V(s)= VC /ms)

a| tam Jima I” Vims)
dmsz 'E
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ads =[5 i— |, V(me)

w bla {bg
BAS = nite

2

aaa ACEI oD V(s)=5-

15.3.3 AVGAtsr SfScaasvsnHi=s STHA CSresia

(cas ASIN AIST A SD ) ¢

qaata ayate eifecsaayairs AT dy

RSA V(b3)= (3)

= [Fide Mome* Lani, Peme)* [ems Sine
X CoV (7M, Me)

weg = [22] yma) +[— Se] Hm)

+ of (28)(—S =Sm -)] cov (mg, Na)

atts os Hits, ~ 69" 4 Sus". Qo" ( sate AICFA ST )
% ue® 1%

wets 2 ata + Tag’
Bits ee 1 (048, +18p12) [ada AFS aifecsaaAITs AF f,

a aes ait AeA aT |

_ LaSater acer Crm B88 cre EN. wie aia fre
FETS EAT Clb, SAS AL FLAT COMAITAN TFET note

(24b, +18b,")/n |

= /b, UM StF conatay a 1. ae
ae = V( /b1)
= [+] "700
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ets =[5J5:], 70
~~ 1 . 248:+188;'

aes ~ 484 * ”

ame 6 , 981ways =_ +3

wate, =& (CRS g,=0)

15.3.4 Sys Speirs sreraq corsa

( CBS ASHI HlsltT=PA Sew ) 2

CIMT ATATSH SPHSAITF BE,

Rom V(bs)= v(

= [=] Vim) + [Fe : Vims)

Obs , Obs+2502 * Ome| cov (M4, M2)
E

Bete, =(4,]- Vim.) +| - ams] V(me)

+a[ (2s) «(S20]], sor mama
wedi [By ox 28" pda? 5 Dot _ dy 120°]

2 % Ha° % jhg” % _

( Tote cst oe )

wifi, oy 96, 72_ 144
% ”% %

wie oe
%

JaTMbg—3 BH Bl conatays Aq =.
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15.3.5 Asis coveicera corsa (cea

aso “Sica SD )

UTATT ATA COUNTS v

« Boars var (v)

= var ma) ( v-F ACT 100 Veatwse a1 yes )

— [| : var (ma) + [5%] : var (m1’)

Ov ov ’+ 9 Es x oad cov (ms, m3)

ade = =| 57 i. ° var (ms)+| - ims] var (m1’)
2m’ oma’ Jed E

- ta ’
+2 l srar yan Tm) | a) cov (ms, mx’)

~ _1 ye 25° lig o*afte ~ ia we tate ( Tine Cea Se )

a (aaa t fh)
adit, == vs y*)

adie, = r — (1+ 277),

15.3.6 AyAter ASAicera Cores 8

CHANT THATS HVAT

wie V(r) = GaP, Taq YF AVANT p .

[ ar eats a8 shacea micros fae Ee]

15.3.7 AWNSe p(SA Saenz CSrestis 3

YTATT AIATS p-ST SAMS zy

STEM Hep) = AEB,



15.4.1 ] Ws ay-fSfes aatcy apts 577

TAT ABS SETH BT oma LAG CRE f(x) OR Cy NATE p-ST

SUA

[ ot Sate ak Yersa Micniey MBs Wes |

SM TOTAAL CHT |

~ 1

Veo) ~ Tifton)

ate fe airy Se ass AF COMMA o? BI, BA

2 as 2
Vizo.5) = Me [ STA MRT (5.5 =e NG pe,

wz I(Lo-s) -—s|

adi, a See.
. 2n

15.4 =cH=sfS facacaacrs SISA SN=EBST

=n fase :

ATM BMAST 3VsV__ Arq wee was fail @ cag facta wees

ATMTATSITA 15.9 WHTKRT Aiea ST BITE! ada Cwteatagey

ACS VAS PAcAcHcE A aS ees SN Sees |

15.4.1 ferive =Jefc=nat micl=ster ¢

CIN CHT ATH A CATT AHCTA MOT aA Part ae fs
CUS n( FBX) SAAT As AVA] ay APS aeacR, We

Bereta army Pare TAIT A MAAR AHTMA AATF

AIS MOAT Tacs Belts CF p Hal V7 |

pa Pel Ser frat sacs Bra tae cafe

E(p)=P

P(1- P)
VO)

37
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Vip ham etter AP)

= paP_
/wi=2

”

a BATT OTe N(0, 1)
ASA P-F 100(1—a)% BE Wrwsy By: @ Satay wigs

| |

p— Sar / aaa) GI pt Sar aia)

STF TA AFH

H:P=Po

fora Fars ary Bia cre

E(p)= P

=P, (3aI aearze )

(p):- P= P)

= Po (1 Po) (12 eteareatcsl )

QA WW APAVNR AATF

. p-Po w-nPo

6 ~ Tp Po) [= JnPaAl— Pe)
%

~ waa fretey N(0, 1)

StS AMIN 100a% Bear atatd ain freracat 100% wir

jute, WT Yate 6 Tox wate wary casas clay H:0 > bo,

H:0< 65 8 1:6 + 6.-4% GY Weatwenay wy Bq! ( wy

GACT AMTUA APAASITT 100a% ) |

15.4.2 gS -ereia Races fees acicaa

“crate BEB ori Facer ACE A CATT AUTTA MMT AA
TUBA Py 6 Py GK GF AFF QS LT WaT n, 6 nz ( BOIZ



15.4.2 ] qs aqai-fefes aQairy. wR sT 579

Fee) ASAT go APET TT MAYS ecu, wes UPKTSL

ores face | Tatee ACA ACA ALA Ma ATS AeaReT

ty Gay A ROT WT TSG M2 AMAT p, © py.
1 3

(P, — Py 48 Stel Sax Pra saw ary wha cfs

E(p.-ps)=P,- Pz

Vins — Ds) = Pall Pa) + Poll = P,)

ATs Vip. — Der AF ASSTS pall = P1) + Pell - Ps)
~ i 2

wear é= (p1 — Ds) —(P1 — Po)

Pall—ps) , Da(1~ ps)
1 Ne

aa wap fretreay (0, 1)

WSN (Py — Pek 10011 — a)% BTA Warszy Aye 6 CeiAparay

FIAT BATS

(ps — Da) — fan, / Pt —Pr) 4 pall - ps)
Ne

ht

9s (pi — pa) + benn/ 2 (1 = pa) + pall — ps)
Ny Ie

STAT TAT Te

Ha : P= Pg

frora Farw acer BAT cre

E(p; — ps)=P1— Pa

=O (4a asa )

Vips - pg) = Pa) 5 P,(1- Pe)
Ny. Ne

P(- P+ +2) (ay ataarerta W447

P, 8 P, Boas

ATA ata P )

V(p— peHh GPITS = (1 ~~ + +)
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: ‘M11 +Mipg &1 +%q
P Nit Ng Ni tN

VGA FA AHR ATATS

f= tt
1a v1 2) (— +>}

95 wary fasreq NO, 1)

RSM AMTMNA 1000% Bar aad ati frwreacay 1000% wired

Tete, AT Yate e Vox yours atiary cass ay A: Py > Pe,

H: Pi <P, 8 H: Py + Peat SY <HAteaRA AT RTT

(Ay Kee RYT APASICT 1000% )

15.4.3 chia =\sic=sa aise tex s

CHATT (03, Wo,..., On) AFF 2( Fad) AVS cota aye cars

AAS GS vn AISA WAST TWN, Vs Beawetaly aTwy

Faraone

A Biya WaT fAaqoil FAs Bear Ala cearws MN af

n

a wz > 2s QF, OCT

t=1

Ely) =na

V(y)= na

V(yHS% MSFAF = y

IZ — nA
xem a

aa aware frerery NO, 1) | |

ASIN A-T 100(1-a)% BS Werszy By: 6 Teatay wigs

Jy — tem Jy) Ge 2 (y+ ben V9).
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BATA ZAI Seay

Ho: Aé=d,

Forse FATS ACH HAA CHATS MNF A

Ely) = na

=nh (Ta AsHeANCT )

V(y)= na

=n (AT Asana )

RSM FN ASANUAM TWAS

— Apo

f= "Tide
“aq Bara fretreaq NO, 1)

RSA AMATTA 1000% Bey seats aay Fewrecast 100u% Whar

Heats, WT Aare o Voy wate cress ay Ts A>, HiA<A

SA AF AM SD Tat eqgrry Ay aq) (ATW erica AMAT

BTFASITA 100a% )

15.4.4 kee Deroy faeces coset

ajicmwen ~Cfestex :

UATATT (aia, iar ..., Lins) Fats A, (FRR) wWeAs cay AIS

CHF APRS GST n;, AASCAT AIAG TIT, WA ATH YamIg

Prac, <= 1,2,...,k1 corn atsefe cay sams fraco |

TAT Ae |

Ho: 4, =4,= °°: =Ae=a

fora Sacws Av SAAT CHATS ATS ca, Af

Lr}

>, tia He By TT
jul

Ely:) = nA;

= 7A ( {ty alsareatcs )

Vys) = nad,

=n ( FAT AARC )
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AVI FAB ABV ATATs

X,2 = > (ys a1

i=1

em ware foray £ awRaaTLS x* fewre |

RSI AMTMM 1000% AT & aortas x? faorecaq

1000% Wi" Puls CTSAS AIH A: (Aa, As, ..., Ae ARCA AT AAT
qq) ot Sy Wrreray tty ars) (aT aattey Aw

SARSITT 100a%)

gty CHA ATS TAT ABH

Ho: Av@degter may

FASTA FACS VA SISTA AAA VG AT |

MRSS E(yi) = 475

=nrA (487 aeareanry

TIT As, Ag, ..., AgeT

aTeTaad At A )

Vie) = ede

= nA ( Fa AatAaCT )

ety 2-7 APS BPA alreqersy

k, "ny; k
5

Sau Se
4#,j=1 4=1

k

34) 3
¢=1 s=1

AGI FAW ABHNLNM TWATs

Xp-i? = . (ys= ns)?
é=1 nga

or Haran oresy (4-1) AoE x? frst |

ASA AMATTNM 1000% WA (k—-1) Bway x? foray
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1000% whet oats CTSRHS a A: (Aa, Ag, ..., Ay TACT AAA TF )

HT By VHTeyaey Ay Sry) (AIM acre WATE BAPAASITT

100a% )

( YASS at SUT Wit a eeers Wears Fary x*~9y ATCA

1 SCAR, 4A Sati 42 Yorea aicatos wAier Wes 1 )

15.4.5 SSO =Jsicaea 7s slex s

CIMA (4, @o,..., 2m) I wp @ coMata o® fee wee aHIT

HFS CUCH ATA vo ( FE) MASAI LSS APHAST TA AT ACTH

ofa sais frac |

(A) TTT o Slat Atle, pw Stal cys |

p-SF APR Wes fray sacs facy staal cats ca, whe

c= > x /n 23, OCT
i=]

E@) =u

Vig) =.07/n

+ =
TSA g=* Ti

-93 frereq = =—s-N(0, 1)

BVNTT FAT Ase

Hy: b= lo

fasta Fars aca Bras cafes

E(a)= us

= Ho ( qa ASV )
Viz) = 0? /n

ASI FAT AFH RAM ALF

fue v= tho
o/ /n

~9% fastest NO, 1)

( acRce MPa] sea faxed @ cienfapla Tete Brace |)
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(B) MTT x Bal MITE, o ST CAE |
o-F Bra Mer fargo sacs facy ara crfe ca, afi

s-4/ > (a; — 2)9/n SA, WF
¢=1

Wis H(S)=a

Bray V(S)=07/2n

ara V(shert ateers S4/an

S-o

wea Sar TINE
93 wang feta =» N(0, 1)

SHAT TAT aH

Ho: C$

Faora Favs Bry MTA cHIy ca,

ara E(S)=o

=0, ( ay Sagres )

ars V(S)=o7/2n

=o, /2n ( tI Aeateatca )

ASI TA APARNA ATATs

& == S=— 09
> Gol J In

“93 Baa fystry NO, 1)

(C) NT ue 8 o CHATS Bin CAs

uh BPs Seas frets sacw fara Brae cafe

E(a) =u

Via) =07/n

V@rI1X ASSAF = 57/n

cate = > (e-z)"/n
é=1 |

-(Zor-))s
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Wale = Sn

a warn frerey = -N(0, 1).

SAAtA TAT tag

Ho: bhTM Wo

fara Sacs Br Ata cfs

Ea) =

sg (TAT See RAT )

Via) = 0% /n

Vara GESTS = 32 /my,

RSI FAW ASHRAM THATS

f _ &— Ho
s/ Jn

aq award feereat NO, 1)

BINT o-T ATA MST fasts sacw face stam cafe

Ba E(s)=a

BAI = V(s)=07/2n

yp STAR Vis ASSAF = 57/On

. _ $70

{walk o= 7 Jin
9% Gara fete N(O, 1)

ONT LAAT

Ho: C=a0

Frets Sars caver Bras cris

BAT H(s)=c

=o, (¥ay aeareatcs )

Ba V(s)=07/2n

= 0,°/In ( FIT APHTRANCA )

Was FA ABA TNA

= 37%

f= Col J 2n
“95 aarAN Fete NO, 1)
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15.46 gee rea Recor Se =jsicaazI
ajcfantex :

YTATT (11, Via, ..-, Cini) AW uy S COMATA 6, re «ahs

TH FS CHS AIS vn, BTSTAT aia Racwe arqwrys

GBS ATAST AY] OI (91, Lae, ..., Tana) WG we 8 CSUMA oe?

fafie arty asp face aii as CUS ATS ng BWACTAT

emis PACE ATES MSS ATAST AAA |

(A) WNT o, So, Bal BIT, wy SB Ue MA CAB |

(4 — My )-2% BPR WHA FrHA

71

.

CIA C1 = 1; /n1
t=1

te = Ss Lai /ne
s=1

REM Ele. — 2a) = ba — Us

Viz —_ mp y= 22 , 22"
iL, ~ Xe he Ne

Ds — 5) — (Ms - fs)_(
weak é Jor?/ns +027/n2

-ag fasta (0, 1)

Way A: a — Ug bo [ABTS ¢

E(t. — &a)= ti — Us

=o ( {AI ASHLANCT )

M4 Ne

RSA FA AFR ALATS

= —(@1— &2)— fo
/o12/n1 +09%/ns

~93 Frere N(0, 1).

( oracar BP! rer ratte cto fora Tete RraTE | )
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(B) 4H ws 8 pes BAA ATE, o, Sag Bal cB |

(01 — og 98 SPE Bez fears 2

Yay A/S eu-m/
t=]

‘8 Ss = >, (was — wa)* Ne

t=1

AG WR BS, —-S.)=01-02

_ 01" , Og?

~ On one
2

BR V(S,—S_)48 cites 81 4 Saan. * Qr9

(S,- S,)- —(o,—9,)
wear é= /S12/9n1 + Se2/Ine

-4a ar Ferra NO, 1)

Wy ABy Ho > 0102 Fara °

(ae H(S,-S~2)=01,-

=0 ( 327 Asareatcs )

WM® V(S1 — S2)= on = + 52 Ne
1

= 2 _———— —° (5 + Ine
( FAT APARATH, TIA 0 8 0-97 ATA WT os )

BHA VS, — Se)44 ATEFAF

oof lt , 1
S"\ani * Ine
181" + NeSe-

Nit Ne

Sena? + > wa a
__t21

1 + Iq

Caaicty S? =
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AVN AIATs

_Si-Sa
"8 te + 1/Qns

(ce) ATT a, a, 01 og CHADS BT CAR (us — wae
Sra wre frais :

Ee —Z)= Uy, — Ue

21 23 ___.og marys fasta N(0, 1)

_ -— a3”

Vies — @a) = +O

_ _ 3

V@es— FoF AEST m =2- + “8
N41 Wg

CRT 81% = >" (was Fs) "ins
tel

(2 ee? - nits") [ms

3 3,°= s (toi — @e)"/ne
t=1

= (> ea? - nats’) [ns
s=1

RGAs g = (2 — a) — (Ha Ma) Log satay FST eA N(O, 1)
/812/n1 + 82°/no

Was A: ws U2=b0 favtz :

E(@s — Za) = Ui — Ms

=$ (¥a7 adeareitce )
2

~ yar 21 4 FOV(e1-&2)= ne + Ne

Ves — fe) AlPSTS = rn + =

ASA JA APMRUT TAs

-—s : asl = $f “9 Hapa faster N(O, 1)
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(o2 — og)9% STR Sez fare :

STAY Hs1—s.)TMo,-04

BTAA Vs, — sq) = 2h 4 Ta
29 1 2Nne

STA Vis. — sg) ent eae =o - fae* One
(s4 — 8a)— (o,- Os) +REM b= a in ts.4onc OT RR 1 fetes N(0, 1)

WaT aay Ho - 014 =0g Fabry :

ByAa E(s1—83)=04-—0¢

=O (¥ay esate )

BAF V(si-sa)= 5 “4 oa

-g2?/t 4, 1° “(2a dh
( FAT ARATE FAT 0. SF og FINA ATT o )

BAA Vis, —se4I AlTSSAS

1

> On, * Ins

CHITA 5? = 18a" + Mesa
Nitne

Stew x1)" + Deuter
. t=1 .
: M1 tine

s C13" >> Ti” 104" — Nea"
; _, t=1 é=1 _

%1 +

QI ZIT orrnTET AAAs

=S9 7= 99 Baya fastey N(O, 1)f= S Fioact Uay (
C (us — u,)-9% BPE Wea fargo ai weaece aay epics ate TAN

UIST CH or =og, HS SEMA Atetad aT cHeM A ase, WI oy

CRUE 5, 8 o_-aT MANS 5 Wray FT VT! |
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15.4.7 fase ashicera seeriter 2

UTA QB BA x 8 y~ot Cale fawtea fine aire |

UTANA w 8 yO AVANT p M4 nv ( JX) SHSray orig racy

QTRITS AAAS AYAITS AVN rr.

pat Brel waa fazer s

Bra Hr=p

wrrAa Vir)= any

SHAR V(r) ARRAS = dary
r—-P

Wats E= (i- ry va weary freer Ni (0, 1)

qa ata A: P=Po faBla :

QTAA Hr) =p

BTA Vir)= (I= pe") — .

~ = po) ( Fay etaareatca )

AGI Fay aaa AAs

=~ Po= qa aay Tye was Retey NO, 1)

Face CRUE, po Aft aw By welts TAT ase Uh Ay : p=—0 I GA

g=r /n-ot StaT feetaaq NO, 1)

15.5 Ayers =m >NSA (Transformation of Statistics)

BTS ALY ALHTSA GAT AATVA SA] OCA FICS OiT HAAA Conaay

fers ye ey) cafe ayer corr 2 arehw agate cA

VVisis shia freer weaqd aa, adds agra way THA

frsrecaa Weaicas Sy cay iere TATA CHT CH ATTA Say etcetera

By HUSA ANT AT FA AYATSAS OH BS or | «= cowaty WISI

faye gerry yfsices BiH Bey Forme Se BerUey aay FIBtey WeAF

afeei Sa
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ay T se Ae We aw 6 € cETata y(6),
BAS TANT TF ATHS BTwTS Sq BVA Wes A(T ex Har

COMMIT O-PS BI, Ble CH MSG FTF 6 BT |

Qty PIAS |

Vig T)} - (2 . V(T)

qSars “o= asto))! (8)

weffe ( #0) =| rf Sa aa?

ASAT “(n)=|/— AT) dT

ACE SASS ACTH ATA HST VA |

15.5.1 sin7* /p RAZ s

qaaa CaRfar no ( catoraS gen) wT Fosfor Be p

aera SSarieta SR TET P

HAT E(p)=P

V(p)= Al- P)

Wats d(p) = | v/ Diop ap
vy

-| 9 J/nede (p-% MINS sin2o MAF )

=2 /nc 6

=9 ( cx after’ 2 afAce }

Wats sin”? ./p-a Fars fawrery N(sinTM VP, i]
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15.5.2 /x SAPS s

MATT oo UG COTTA Ba, CATCH FATE A ( CoIBYALE gEs )

OT E(az)=a

Via) =A

Woass d(x) = fa/ . dz

=9 /cx

= /@¢ ( 3% AfIS 2 APirz )

Qo Jeo waraa erey NC /, 3)

15.5.3 log s* <3 log s SnNWwSt 2

CATA o® COMMA AA YTS cos APTS n ( TTA

TW) BMTVSCTy tes racy UI HYS AAS, TWAT CORA 3”

Qyq BAT H(s?)=o7

4

STAG V(s*) —

wom al st)=| \/ 5 ds"
n

= Jf leg s*

=log s* (ca afrs 2 atc }

Roms log 37-49 qa fasrea N(tog o*, |

Bray we Hs)—o

BTA V(s)=5-

AGan Sa /58 ds
on

= /Qnc log s

=log s ( o- afaes afar |
n

ASM log sr Barra oray N(tog a, 5,



15.6.4 ] TW AIq-fSfes wry atAtsz 698

15.5.4 tanhTM' r Sl 2-H

qaata feoy aii Perey ccs AHS on WTS oN

PA CTE THT TTT TTR "NEE SENT AFT p.

ary CBW Hr=—p

wim y(r)=Goe)

Qoars ¢(r) = | A/ a= dr
7

= / NC “ 7 6

1 1l+r 15 ogi _, “(er afta 2 afc)
=tanh * 7

ROMs tanh~? ~<a waray feta NV (tanhTM*p, *)

© fray ASTRA ACT BRA SCAT CHA CATS CT ag FS Aleta

n( > 8) STMS tanh=? ¢ Sag THA, STF

-4 -1 Pp : 1tanhTM? rem wap ere He N(tanbTM*p+ 7 hy

Cl Bae carbraftwrces N(tonb*e, — 3

oS Royrwars c-HAteT Wal Bl, wT tanh“ cS Trl BW z,

BRAY tanh *p-CF ¢ VACA

eno UTE foray caroTae n(é, —,|

rsa Pifen atcat ay tanh? r fT < attcas arenas
mT eepercet Mer VW |

88
ig
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15.5.5 Sie suse fees ce cas facts

AGN AHiWwesa SICH! &

a as Laas sey facies far atin faeiaa cers

UUNAT 2, me, oo, my, MAST AIT HAC VIS AAT

THT TST VACHS BACSPHS HVAT CWT 7, ra, 00

its ASANTE ps, pa, ..-. pr Vl BAM TTB Fay ares Fors

SIS BZ

TT aah Ho: (pi=pa="'' = PxTM Po)

CATRTM CASS AIH A: (ba, Par coe Pe AAA Po AAT AF )

a& oteg faorcas aw ficam TWAS TIS AF
k

x?= > (ng— 3Xz,—-&)* Cat 2g= tanh? 2,
i=l

( = tanhTM*p,

3 Ie

= > (ng— 3)z47 — 2, > (ng— 3)z¢+ nfo?
tml é=1

.

Ae n= > (n,-8)
t=1

SG SPAMS b WS ANTS x* Perey wT Favs |

Ut TT etre RH Ho: (p1 = Pg = 1: = px) SE

ATH CTS ABH ST A: (pa, Pa, ..s pe AFC AMA AH ),

rary 4B atae Foes AATy
ke

Ie oo > (ni- 3)e4
x2 = >" (rg 8Xe— 7)" CAM z= $+

= > (5 — 8)
t=1
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-> (1g — 3)2g? — = (2 (m4 - - a)"
f=1 Sn é=1

t=1

Q BARS (4-1) WOW WaySE x? foray wRAT Favs, Freq

HTT Cmtanh p47 AAS Gt MNPIIF z WIA Fal AIH

( Oy ARR p-wiere ete Ue CT p )

eater RN FRE on, LRT SS TE cHates wrTey
COTA ACHITHA AAR )

at pr=pg= =p, SX BA Sieey atetad aay pur fy

FSIS ACI tanh z

SAF pst BA Sas fH Ways Acq

k

-a/ > (ni - XE - 0
¢=1

Ul] BARSes Gale eter aie pa, FIT

~ Ee)=¢

Viz) == d

>, (m-3)
¢=1

ST prs pose =p, CHG TleoT BA ate far Faw

RS ANT

IIs Fz Ha : P=Po ( CACY Pp RCH Pas Pos cons pr“

araTa ATF )

CUFF CIF Hy: p#*Po

QU I ALTE VAS VA CHB Aw

A/S >, (n= 8) &)
é=1
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k

7 xt > (ng— 3)(z — 0)"
é=1

ok

—— (ng— 8)z, "
Ss (ng— 8) ‘2 :
t=1

. |

— 2¢0 > (1g — 3)2g + nfo"
{=1

a8 x? 1 MSAAMMNTS x® orey MPAA! FACT |

15.6 2@iferqen x? (Frequency x*) 2

data eis fers cote Rd wRTICA LATS ome fafoaR

aq aris Peet eice free sr aay oes fafen acs

mma fey art cla

Pa, Pay vos Py (SP.-1}
¢=1

oF NFS AF AH un WISTAT GIB ATVI TAT VET BT a

ayare ecretate afe cit frac ay, wed TES afer cle

sfriaterr Tereca

k

M1, Ne, ooo, Me (> n= n| Sat mera
i=1

a aS frorracs qaty fIwreq (multinomial distribution)

qr |
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VHCAA APocs CHA AS CHA BTA s

k

II e~ nr (mP,)"*
Ne |

¢=1 ‘:
k - *

k— 5 nPi (> nP1}
e t=1 ¢ul

n !

Satafas fore oases face cot BT ni, ne, ....

a k
nyt SR Protea, caer AGE aS > ng =, SAS CHAE BA

#=1

nA AFT ACH nPi=1, 2, ..., k).

alt nP, Ct TG SI StF

f= _ me nP;y

A nPy

9% aT fasteq N/(0, 1)

gaa ofr Gig wae ArT AS BeAfaS BTR Fen BTA, FAH

Ss /nP; & =0 (wrH4 Some nPi)=n- n=0}
i=l

_ (ng — nP;)° — nP;)*Vays x a > &,72 = - pr ecge n P;

>
‘=1

<5 FISVAT MAGICA (4 — 1) ASA AMAGS x7 YA] CAG ATT |

(aftr Ser ead ar 6 ear etary xt TORT

1 CMG) aH etal a Horses Sica “Rea Wea! )
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aiytaies Sinai cafe

12 ee. 5 1 0,8 —n
E;

CHTT O, = 6- SA HATS ays UCHS ATARI

Ey = i-S4 SANS Aor wia71

az x8-ce scm fray (Pearson’s) x? a1 “fear x?

faow fasracaz crea, adie Wty Z=2

x? a a nP)* 4, (a=! g—Ps)*
Py nPa

_ (mi1—mP;)* , (ms—mP3)* [FA (m1 - mP3) |

mP; nPs = —(ng— Ps)

a @samP( ty 1
nr Py TD,

(1 ~mP1)°
mPiP¢

("1 nP,)” P,-8% APRS P

mP(l-P) ¢ Py ak ANE 1- P TTA

aiPfteca aan x*-ar aren wr aratfey aieq favia

SSG AKT SS | ACS Sa Seuss acacia fat AlerteTl Sal Svey |

WT WATS BCA CA ATS SF CUNT Srafes oafsrcey cay Bess 5 4

5-40 Coen CN ST aft cata cea Srisfes ofc 5-er COT

Fl BI, OT HS Ces afew es a eats cea aE wafas

SACS BCI TCS Aas ceda Srifes afea 5 TN saa wlys

Be) wane Ceca xt BF Freres (k— 1) SNS VS

X*=47 TS] BCT FT |

X29 BSOMM VI evaray wo aPfas any ay oat weF-

ALAN CHCH GF FA |
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15.6.1 >lScersa Bewe sre (Testing goodness of |

it) 3

CANT & AATS TMT faite ha acahes afFrees
k

Nay Mayecey me ( > ni=n)
¢=1

IE CBT FAI CATE os atte aenefary ( Feteatefar ) at

Feyaeryzy

P1°, P,°,..., P,°( > P?=1|
t=1

—_ 0\3

wie xt Ba Be
¢=1

nie

ona nP,°
t=

4 STAMBTTS (1s — 1) wpoarata TS x* erey wapad Fara, Ale TAY

etfs 421, 9,..., kot BI mP, > 5 Bl

HAT HBS CHATS AMS CY MAN TIT IH CoS AS CH AC WF

wel, coty celta arrears arches afer « aurthis aftrcasr

HST TS IH AeA x2 Aly SSS CIM ALT |

WS WI tem saw wy SIA yay x27 sata BTS
WT > x%q,k-1 Bl (attey WAT alse 4S Cy CHIT Seq Wes

RA AB ara Cashes etae | )

BOTS FAY MTT BACT I aera fafer ea maf ara

Aen WT Ti, BAT Sta cy AWE Yfsicey Gas feat craft corer

CTF TT | |

CAAT GSHH Ta face fsresT AT ¢(<k—-1)1 Crafers

CTS evans (sei, Has als as, 1S MT elrearT sais
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me, a Bor cory Vrs tafe ae aeeTs) cee Wea Ae Aram

ACT MOAT TTT ARH FT TW AF THAT WTVH WH

P, Pes... Pu Gl, SCA MWAIIC

k “~

(ni— Pi)”
x? =

, $=] nPi
fre oe BSR AT BA

k-1—( areaters frac oeferces 45271 )

=k-r-1

(are wea froth cfs nP,> 5, Aya ais As aS sata

ATHY BCA | )

a bay aaa cary aera fratl seq wis argraTA Tess

frors sare oT, cane cHeTs oie TT Urafeo farce

frorerace cat aia foray farx cert sai ora FH a es ATTA

frsracaa gee fracrs dere are! aaa cref caren
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faces A B C D

TIAN TSA 100 200 150 250

wot qicat ati «= 20 85 BT 4B

wir fe acy sa ca, fafea ficarors fafacns aces evs fre cars

afreraicaa cary M1Far cre ?

gary etfs carers CRE AUNTS ACTH TR ATMAT FARA

aarey | | fafa feapers cara faficns wit eae (A a BAT)

meter wary fer HATS Ect GIS TcHa etree Iota Faw Bea |

WW oe Ay: (ts BY 6 sys airy eatece face

frwerea A, B,C D-F CRUE ase FH )

Cras cag A: ( Cfafas arrean fereref oeqet a7 )

apiemyt arioay

TREO | uray maT ataa ace |
A 20 80 100

B 85 165 200

C 37 113 150

D 48 907 950

CASA 135 865 700 |
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700* 20", 35", 87, 48" 1858
- Tas eoae Li00 + 500 * 160 * 950

2

x 100 * 200" 150" 250 700

= 3906, SToaTatal 8

Hest x* os, 8= 7°814

ASM 5% ATA XAT TTS CARS Ah ATS TT
SS oF AANA YI tay steicaray, ets fafSa etary Rcawts

aces fafa ects fre care afsreicaa cata oriefey BITR VTA ATA

BI al |

15.7.9 «af feotra car ea eice of fawn = 6 exw

AMAT 120 Sy 8100 Sq BIT Altres Aas @ sealas assy

fre cies GR Fos 6 aPESTTorT firs cars Gor fywirAty

faut crhfeara tee cretsy Brace |

=-faettt ¢- fat

aan as arnt

FosTe GPSS FST BSSST

& FSFE 48 12 i FORTE 21 8
& SPEN{S 59 F Beets 68

ats faster oy atari oapere sarecaa ace sens Aaa

SAVcay cota AAI VitH fea FAota Fa |

Coy FSiTAT CRTATHT IHS AAS CAUCH ARIS AAAS AIT VA

xal ata fer Shs feptst FF |

“aay af wicty ets Eta aaa tT Ys ces HIRIGS

omg frac 8 aTTeT| ox fFwiris gf eterecia fee cave

ATCT HAS Slt Sal Brac, Vel Aare wat 6 ahs se |

aay etre aais sabets Oe at POSTS) eC UPSSTAS Crey

aac | fast etered aeanfts aise QP at Fosriwl e uRE-

STS] CTEM AVATH | AT TS? |PP atag fIora sacs arg |



15.7 ] qe aqa-feres araicy wpier 621

(i) FI AR A: ( s feet etopetay opria fracore )

Crales ctem a: ( frwtet erermrey oer frac ae)

(ii) WAR A: (4 Fret eraretey ray Paco )

Case cag Ts (et freien eopres tamig fracore ae )

SORTER x2 mm (48 X 62— 8 x 19)9(48 +128 +8 +59)

en Xv" (48 + 12)(8 + 52X48 + 8X12 +62)

= 53'37**, SORA 1.

fasracaca Barba wfeftane! ef aratt wea (stad wat

acai srafes aera ct sa, @fire Ol 59% cbeH FT AT )

a _ {|21 x 68-8 x8] —49°}°(21+8+3+68)
(21 + 8X38 + 68X21 + 8X6 + 68)

= 48°8158**, Atay Ayal 1.

X

Qa X 3 Los, 173,841 ‘s X* on 1 = 6'635.

wats 1% aa xT TITS Sas ay Boras
nerarere : wid eB aeaataty QP yar elect carafe ctescaten

aa, Bate Bor frwrrs aus vireo seas eet sertecary

WS OM MAI WITS VC ACT BF |

aaa Box Peicats Etacns 4B cece Stet sar eave, Fti—

(i) atnifis e Terre Cor aera FSS ;

(ii) States oper wEwars Fee Tenfss MATT FO ;

(ics) state rtrty FOSS few TAs TITY AFwSTE ;

(tv) arathre @ teats Vox TTT APSST |

HAT THT WS G FIBIT FAS Re I |

qe Ho: (se ¢ fetT Ye Cae 4B cAice

fence frotert watt )
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Crafers ete 7: ( Safes ofaacen fore gb Ata aa )

eeiem | apatites oe | atatfte otdteera| atari otters | erfe @

ON [terse eEERE few! Foote few | aterfte ber!
warete | therfirs viteera | stenfre etter) | etreety

Frert | 9 -susty Foss ayers =| wRwsTE

¢ 48 13 8 52 120

q a1 8 ' 68 100

Cat ataey 69 20 11 120 220

2. 220° 48%, 19° 8° 59" 190°

x ia05¢100 | #5 20 *11* 190 a
= 14°0694**, STeaata] 3

X* o6s8 = 7°81473 ‘8 X7 61,8 = 11°3449.

QM 1% RTA x*-aT TTS Vea Ay RTS |

BI GF AMAIA Were seats a, adhe se x ert gers

OSS HFS CUS AYR] AIAG ALT VU AW FA AYS Be FI.

15.7.10 woretal fice tape sacw fica cetia cave (Gregor

Mendel) @tas{e biabittan abantaia coats @ as oper acaferaa |

fof cab cacafecaray cab) Ace crear! Bee

AANA VTA @ Fe AR

cate Bey 315

cH ATE 108

COIS BH 101

COAB ATH 82

CACSTAT TAIT HSIN BIH Tipsy ciaHefa fsty sa :

(i) CHAS COA =3:1;

(i) SI age =—3:1;

Cec) COTE RPE s cate Tes COAST BIH s COA! ATS

=9:3:383:1.



16.7 ] RW’ T-fSres weary VET 698

CI, WASH Aoatats Ms cece Soe aaetAT TASS TAT

AYRTS ACACH A TITTA SCTMG lH ovr Frac

aicos atenafy ots sacw are :

(<) Fa ote Ay: (cata s COA] = 38:1)

CUBS CIN A: ( CHS COMES : 1)

(ii) TN ay Ay: (SS ATH =F: 1)

CTS RS CM AT: ( Ss ATH +3: 1)

(itt) FAT ASH Ay : ( CU Re s cote Ae s

| . COIS A CVA ATH—9:3:3:1)

CASAS eae A: ( ce Saws CH Age:

CHAD] AY 3 COA] WFO: 39:3 :1)

ACT CRE

cata baat CoA Waal CaS

Scape afi 498 133 556

ASPSS ARTS 3 1

_ (428 x 1— 138 x 8)?

TOA §x1x556
=0°3453, StSarata 1.

fashy cacai

Ve warts Aa warts cays

WGP RS HPA] 416 140 556

ASS MyTs 3 1 :

. __ (416 x 1-140 x 8)?
Ways _ x? Sx 1% 556

= (0096, BSA 1.
CST CATT

CHT RAM CHT ATH COA VET CBA ATH CAG

VCTPHS HHP 815 108 101 39 556

AMS UTS 9g 3 8 1

arse veer = 81975 10425 104°95 84°75 556

( acafins ofcen )
— Srenhns veer ) 226 3756 -396 -—3°75 0
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» 9°95" , 8°75" | 3°36" , 2°75"

x" 319°76 * 104°96 * 10495 * 84°76
= 0°4699, SSRyatE 3

GtT = X49 45,. = 3'B4146 GR X%.05,3= 781473,

RSM 5% AMT XFIT ATA ACTH S ATT AMAT AS TH A

Wis oF Hear feats yas clays ctetcaiay walle caVacay TAS

TSW AKT CNAs CSB: 1, VWs AWB: 1 Sy cia

BH CHT AGH: COA] VW: CSAS AFH=—9:3:3:1 4A OTA

SPST

15.1 yay wraa Fes cacy Jus ayaty aicaterepraw fF p

15.2 Aft n MeCrT Tams PCr MTHS AIST ATT

1S ms’, ¢ WONT Trees THIS m, a Weer ek ata

aocens ANS uy BI, GI AW SI CY ACoA AVG WARSI

o(>) #48 ow:

1
cov (m5', mr) = = (Urea — Tbs r-3)

AT CATH CHATS CH, CBT fer freteartsr CHE TTS AGS ca-

Cary cary aiara ayare aecsfas afraicwd wey ARTS BACT

—F |

15.3 sin? Jp, Jz, log s 8 2 ANTBtas FIACH AR Gray CHA |

15.4 “fsa x? sce ser = fafer atsy fapiesr at BTS

Bycatoenl Fz | | |

15.5 Seay Veaeaes cabs Cl, WARSITA

E(xy) = E(x) Ely)

| =) = F(a)/Ely), Tt Ely) AT OT Be,

V(ay) = E*(a) By) oe n+ “He we |

1G) “Oe BO- B55



Vs TyA-Shesy wea etree «685

15.6 yt uss face cate vittoria ees tyme Paften

caics froe sri aracy eas fafa lice Aeefag atq P., Pe,

Py (Sp.-1) a ofa Cas wi n SSCA at FTAST aa
4=1

Chem BT Bwetatey aie yay faacore By aR TAICS RSH

cater otfraerpetey, ‘ati AQT RTT NM1,%e, °°’, n(> mn) Ry, SCY
Sat FT, APTI. =

~~ Vb (a, no, mma >? (52). (> PAs a) |
G48 cov fons, ms, °° m) (m1, Ma, ***, mx)h

> dG) G2)},-{>>04), >? Plamdall
15.7 TA RATS ATT face ‘Rem AAS CMH a, M9, °°, MK

NTS (AI n, caorae Jen) vamia acy UTES HEF

TH Qe Bae! cay aca fee cers TRS UMefyr aT CIT

D1, Da, Del ASCS Wa Amey acaq ATS Sperry fora
FACT Sl Bier Sa Ale Sia Aaa Sa, GTI Giews Aiwa mAs

Fp-atreseray TTT Ss 1000% Bra wes fate sz |

15.8 ef qa rete fe ai fore Face farce SF crac cq

BiCF 200 As Auer Gia fers facet Fac 125 Aes Ucatsus foe

wig fers tare yatfor mace YA fF awa Fara?

15.9 Be We Bal 4 ST HF A, BOS D aFaq ABMS

Bieat GT ews WATT 20, 12, 14 6 16 Wer 4etn Aes

frcay 1) afte ofeets etfs rere cap sear RAT aT aT ore

crm Hfeerefcs TeHTT 51, 82, 28 6 84/6 EIT SI ATR! BINA

ica Fee coce 4 ws correc fe BAR TA eH FH?
15°10 pretat fefacas fare atel cace 2501 eiccert acHs soft

Men CHT UAT, + AL era ere a a AT CAs S008 BITTE

40 .



626 8+ PaRercat yeree

Way tat orpenn cam O51 feete Strat encore. ara cat Ret
Sow ve Oly aca ze fp )

15.11 6% (Woldhet efatd Thre seny AST TTT “tet Cate

BH ot aetg S00 ary farce TesT Ger sthexl catez

Sa= - 23°72, Se* = 435°634 |

BFR Fe eH FH CTO CICS ACSA RICH CL TET OTT 9
16.12 1401 Cay wre-cara face fete carcaa Vosts cra

StB-c9 Bowis waificars ote cocafacert 4'995 BiH age erat faprfe

crcafecrsy 6548 Vie |

aT BCR cae ET Ace eR ae Bowlt atte (i) 4 She
f% al (ii) 4 Bhar CaN FR a? |

68 BTRrars 95% Brel wer fate za

15.18 1970 6 1971 AM caias Se “eraa DIETS CnscTa

HS ONT CTT FICS FACT AG, FeiaHTA 1610 @ 1493 BASF, AAAST

TT SN Vat ATT Atera cy Ww @ aint fApsfS ape cote

Gl TS cHatt VA) FF Tray aw weast acy AfSreicay eta

ately wITy fe?

TH TTT ST AW MT (Gel) © atats fapss (bret)

1970 ——«: 1610. 951 182

1971 1423 266 20°4

15.14 CATS os BfScntacy aeeT aTUEay Te SATA

Aiea catACTT ei 40%-95 Catt OY MATT | Sta Tesh wae

var Sata Cray al @ ey face cRId card afb ced} ata ery

SAAT CY, OO) ATTA ae TRA CIE! AP eeTeCET AAT CHACHA

2 eae Caes fits wicws FE CAF TST HST Va) wiews awa
Te Res sae,

RT GR
() wit crs err
(ii) MUTAfsfacers avwy 83

Git) soratfacay ww aw ert i 1
oS) Gy) ate OE gg



Tes Aqa-lShes aaica aratsr 627

(suiafafta auftcra apres ateeata «aft ater egy)

foresees fag Brstfs are Sian qarersy ca, Tawefay wfsrfes

VU ACHAT! Seer Sel aee fe AHS caiA Fed CHETS

rhe ?

15.15 20 FT RU a AAAS TYR A 6 BA wry wey

Fete stem cit O65. cet wEte 050 Bw. ee fp we

cals wan ifsices 95% Whe eT face eT -

BAT GF 30 Hy CRLT AVTST TIT A'S Boa |r Ay

ABTS ANT C1 0501 Be cara AViCeA ary cata Ailey BITE

VA CoraMNA Way wy fs P | |

15.16 faoy aay fRwtey cave crST SHA BCAA TS

frafaias retrsef sitter cata

wR ae 1 2 3

TTATTSA 35 40 95

ARATE 062 045 0°70

Frye wer cae ayTtefy ses ARTS AS OCs CHEM CATE

fe aI

WS are a ceq after Hen os yea fara wre fry

NEST WA 95% UTE wes fy Fz | |

15.17 Cola GS AAAS HLA] AAW (random number table) catF

0 BS 9 A%e Q00 WE creN Ba ear weefery aaa qi apex

CHT Sl TITS CHST Bey |

Ue 0 12 8 4 6 6 7 8 9

“fei «8618 19 18 21 16 25 22 20 21 15

ntahore fe afer AAAS aH Oe

15.18 94f atom efeics carer wat face aftr Fébratt

CUTS AGIA AA AICS CHET By

VBA AWA 8, 4, 2, 1, 8, 4, 3, 2, 1, 6, 8, 5, 4, 2, 2, 0, 4, 3, 2, 6,

| 0, 4, 2, 0



a8 ofrertert Rretwcrn wa we corer cael Pe ST Oe
wis atest Bees ory art

15.19 12/8 Bey ACS AT Mate SoA A AAAS Yoacart

8 CACAT RCT SCAT FATT TIC CHET Ba :

TH A BC OD FE F Gs sHidIéids «KE iis

CRT 421 526 206 617 407 813 1011 517 423 822 986 405

CAH 409 509 209 614 380 790 970 520 405 801 910 391

FIOTT HCA CHT BEAT AAC ARACETA GS CACHTETAT VNANTS ats

WCMIS AAT Fe |

axe afer aca ves fice AwACECTT BNC otcatesta 95% Baral
wer fafy Sr; wi cers WwAETA |e CATICHTAT URNS Wes

SANTAS 95% BTA HVT fy Fz |

15.20 cary oa cart eiferars egy sieifrsra fran Tics

CHET Val Say fIcwad Ses CVA WA As |

ORY Cartes ay cata

SIX WIAA 19 3

SAY WITS AF 4 8

facvrefetany

1. Goon, A.M., Gupta, M.K. & Dasgupta, B. Fundamentals of

Statistics, Vol. I (Ch. 17). World Press, 1971.

9. Rao, C.R. Advanced Statistical Methods in Biometric

Research (Chs. 5,6). John Wiley, 1952.

8. Yule, G.U. & Kendall, M.G.. An Introducton to the Theory

of Statisties (Chs. 17—20). Charles Griffin, 1968.



ofafag

A. eteifaes Siew ifhs (Elementary Matrix
Algebra) 3 |

A.1 mnfB HT aj (G=1, 2,,.., m 8 F=1, 2,..., CF AT mio

ws @ nfo wre wiseretca Aihara corel ata, Str BTA Fl MS Srey

qv AA; FH

. diz Gag am

A=| 431 sa “"' Gan

(3 me |
ATTATSs STAT CTA A EB om xm ABH (ais) 7H

Amxn = (asi)

ate aniaces cara a facarat sai are af Cocqas arfF- ¢ wera

rama ARTA Bz: I

afy Amxn = (ais), Bmxn = (bes) FA,

STIs Aman t+ Bmaxa = Smxan = (s¢3)

CUUCT ggg yg + OG (c= 1, 2,..., m

j=l, Zeer, n)

Is Amxn - Bmxa = Dinxn = (d3)

CRIT dageag—bis = (4=1, 9,..., m

g=1, 3,..., ”)

eels apriticet etfs ara 7XD (clement) Tt 0 ( yw) Bi, GI SKF

ICA YAF (Null) WHR aex ViLF O fecq VSS Fal BI

ana 4 = whe B, aft A-B=0 |



680 _ Mifare PTET LAL

Ct aap antteace CHT FRAT o fica frafafeserca oF +
ary, Fa

c% Amun TM Oman = (ces)

caerca eg=exay (i=1,2,...,m
j=1, 2..., n)

mies CATA Tithe CY, cx AMAXC

(-—1) x A-CH—A CA WTI :

ae aha 4 6 B-cH at Sai WI Stas Veq eleafoy SE-Aay <

fess afer wars Sa) eteey are als aries ae ats Aas

eae AAT TAT Ge BVT FASTA VENT ANIA |

wes CATA Aicee CA, BRT ABT Farety AST BrME VIF] BA-F

BBY AS MAS Nes, WA ABS BA Vor VIN alserHe Sia

AMT ATS VCS AULT |

: AmxrBrynTM Pmxa = (pe3)

r

CAAT p= > aixbns (¢=1, 2,..., m
kel g=1, 2,..., 2)

CuTVay say, Xz ,

a=( Qi1 G19 @ B=( bit dig Das

Qe1 Gee ber bes bss

SG] BA

AB= G@i1b1x t+Gs9091 Grasdigtdisbes Giibdis +diabes
Gerbsrtdseba1 GsibiatGeadss Aeibint dsabes

oatt BA Fee ANTE Az |

SANT LF

“(6 0) ° *(-2 0—&4

"

b

0

0

0oo oa
(

wl RM AB |

fee BA= “(2
af oa



Ady — a ae | 631

PRT ST Ament Omxn = Aman

Amxr x Orxn = Omxn

cara wricas afte wced fafaay ebicy cx spit Bern ey CIC
WA ACY WKCHA FAG (transpose) WER, CUA

af wes A= Anxn =(az3) By .
ST STA HAIG WHR A! SEF A' nn =(a'H),.

Catt gla = (t= 1, 2,..., m

g=1, 2,..., »)

ARCAS HATA ATA CH,

| (A'Y =A, (4 +B) = A’ +B’, (ABY =B'A’

ay sata fraz ca, ate

mays 2)"

Ct xx= > at ee xv-rx-> rays
‘=1 tal

CT aac AAT @ WEA AAT MICS WA VW (square)

wits, Fe

AaxnTM Qi1 Gig °° Gin
| Qa1 Gee ""° Gan
Qn1 Qng °° Gun

oat af anifece qe ea eifera (symmetric) Wiha, afr ia

aTfe 6 aceon fafray abi wie cata ofrasa ey TH; wee A Sip

atfera anita aft 4 A! BF |

wate af anifacs ze ee F1 (diegonal) Wiha aft SIs atuta Fe

feu wax wef aq ase 0 eT) ( Tafecar Bp cars wrafaces

TE Mie SFcB atyry BL AWA I )

amt aeate ef apie ara etry acee seve Aq 1 SIF TW

OFS (unit) Wie; wells co wf waiiicar aaa aise arses 7



62 Tet PET SCAB

1 @ Woe AT AKT O VNFZ WH SSS WNBA! acs Taal facet ea

Ba, SI |
Se - T= (8,4) CTA] 6g = 1

64g 0 (i=F 9)

waeffe, I-/100 - 0
010 - 0

001 0

000 1

SRY 8-CH Tl SI WABA CW (kronecker delta), AAS crete

ay cq, Amxnlayn = ImxmAmxn = Amxn |

Praxn = Inynlaxn = Inxn

A.2 af aiiecas ache fiftrs (<1 fT) (determinant)c# | 4|

aia fact earl ex) Bate 4 af wificas i-wa ats 9 j-wa we TH

fara ca wiih atcse wre fatrace aca a,-a Grates (minor)

ag ALCL (co-factor) Fratafaway Vz |

Aig = ( - 1)*4a;5-7 wrfahys |

fatticea Hel CIF
”

JAIt A A= > assdis (CHA G1, 2,..., wet BD)
jul

” ;

= > aisdis (ci .cafa j= 1, Drewes n-~9% Oy )
jul | |

AHTHTH {CA Alt WHS CA,

| > ayjApj=0, iFk
j=1

> ajAn=0, Gk
tal



A.D] . " afse | . 633.

— WRCSS Het AT Ce, |

[A] =|A'|

[kA] =k" (Al, ( CORT k Te ARAN)

|4B| =| 4] |B] =|B)|4) =1BAl
(aes ABS BA AAA Tl BCS NF )

afer ‘Ale = () a Slq AF wes A-CF TH SF AAT (singular), qT
A-CF FA BF ATATA4 (non-singular) Wes |

afe wf ante “Anxn = (aj) BI, ST STF nfates (adjoint 1
adjugate) SiGe St

| Eaxn = (63) CINTA 053 = Age (G=1, 9)... m
g=1, 2,..., 0)

HBSS CHA AT CA, (aesXers)— 0, TAA A GA Bory aTGs

aft 4A eae Atte nxn af WES I Gq Sta [a4 (inverse)

anhacs Tq BTA-* cCAatea

A-* = B= (bis), b3TM

Aji
[A]

“1 = (gi) wieffe Avis | ait gi® .- gi” |

Asi
[| A|

ASTROS CF CAA BI a, CACHTH CHA SA
3

a®? g%2 +. 2”

ni 2 nna G ean a

ARS Hay BNF CF

G) AA = APART (68 BATA’ aS ata —
(ii) (4-*y =A

(iii) (4B)"*=BTM*A-

(iv) (4’)"*# =(A7*Y

(v) A ahora aq A-* 6 afoay a |

faaé anfiieaa arercan necee etard Fal ary ca, af AB=O By,

Br 4 Bae wis a eA BAT wis eo B wa whe a

Wa A YaaH Ua Ea, AEA A 6 BVSrAS TaD AGH VI ( TID

ae way anhoar otra yaaT ATH Abs Sw eicH )1



64 aifafretcart ered ae

Awe afaorta a ey, era oe cece ce ae afaiihe Gen

eq Situs afore fifirs aca 4x Gas |

ets antifcert area (rank) Ti Bl +r, Tt r-B fee ane,

WS L WaT AIS: IP Brie frs yw 77 |

aefe wtarttie Anyn-~C¥ STSay (orthogonal) ote aca aie

AA! =I @&

eB wiicas sere aed Fico WIeatoaT Fal TITHE :

(i) AA’ =I

ywoats | AAJ =1

wd, [Al A’ =1

a |A|#=1

a |AJ=+1

(ii) AA’ =I

awa A= At

Qe A'A=AMA=I

(iii) AA’=J

Roa >, aii*=1

a SG =1,9,nG% 4)

>, viavi=0
gz=z1

wads cq cata ata macaw ae carte 1 Sas cy cate af af

GRA AUTIT VTITAT CAA O.

arate = A’A=I

| ear >, wit=1 | |

‘ PATA GT
Dd 43 is '=0



48) af | 68

wt, cl cHty STST ANTS ary CHT 1 a Ch CTA BIS SCOR

SRST AUC IT VTBTAT CATE OO.

A.3 C&T acacs ca, aft

U1

x-| © 9 | .
on

8: > ot = XX
t=1

“ nATATATSICY >, wg 04 (ig = Aj -CF 21, Lg, °°, Vu GLB
€, jul

FTIWSAT (quadratic form) Ti SI 44 ACF Q(x) Un feo sq ae!

WRC AI TS AN A XA,

| v4 G11 Gig Gin

. ca Xnxi= 2 GS Anxa= waa as aan
Ta Qn1 Gng Ann

ce wa ey are ferwarta aie aft A= 7 a, BA

> i= X1X= X'E.
t=1

Q AATH ACA TTA Gia CA, CBT TVA ferret > a,j 2,204 TAPES
Jj

qaae faporay (positive definite quadratic form) #7 &C4, afy

C= Be =o, =O FSH 2, oo, °°, Hn CA CHT MITA FT 4 YTS

wa, Bee, oe ay O-F COUT CHM BH, BT Ss ay faPow eatas

fRaTSH (semi positive definite quadratic form) 7 Bx, ae at Wa

Bi, aq, °**, Bg CA CATT WIC FB SO Bz |

BRATS fate 6 aaa fos aetiars fey (negative definite

and semi negative definite quadratic form- Wl CHEM WH!



6860 CO wife wer OLA

«tars a7} ae C4, >> Ags %: ar yCF fares emratha RCS BCH
#=1 j=l

ATTA 8 Hts Wey are :

G11 >0 Q@11 A459 | > O° | Qaa Gig***din | > 0
O39 Asa °** Gan

Gia Gee

Gin Gan °°’ Onn

Bayz >> agg x; 2;-C% fa ow xia ee ara analy s
c=1 jal

ATS Sef arog :

Qi1 <0 GQii1 G@ia > 0 Q@i1 412 Gis | <0 Zuri |
Q49q Aaa Gas |

21g Gag Q13 Gas Aas

A.4 sty watatts ateacta Hatta anficar Sfrei fara fox

Bicaoy Fal WWF I

TICE nm AAS SCAT mio wataits ATeqs pen Ba:

11%, +Ayehat**t+aintn= by
Agi ytAeoleat''' t+dantn=bs

Omi101 + Omelet °°? tamn Cn = bm

witicat fie Taata Vest Gacy ATH CAA BTA

Gia Gig °°’ Gin

AX=BAMNA Amxn= | nen eae ae
Qm1i Ome °°* mn

Xi b,

ton-(*] or Bano (] |

8 HAS AISA AS SCG NTA) MF AISA BG acy

WHR AC ZT AAT ANT QS WA, CNC Anan WT WH

Git is Gin by

va AmxntiTM Gar dag °° Gan bg |

Gui Gma’*' Gmn bm



A] | i «687

aft B=0 wy Beis aay aateateltr eit AT OB, SF

SRA Tl SX ANATSTT (homogeneous) ; APA AMSA SACS ICH

GATHCSF (heterogeneous) | ATMSA AUFAIH CATT A'S yer

aiaary HES AAA, BIS AA SIGH HATS ASA) :

AS Ange Trawr wey Torys » SIT AAeaahy AWWEF Col

ACbS, wre etcs Views aefoAT AAA ees, FSS OS ATCT WAST

AIT nn CMH FT BT SYA SCAT KSTYS AAATT MTFC |

areca rere ercenvata aces ai face sett Row fracas fics

my ait ae were ahseatca abs CoM etearereyiy |

CITT man, BEL RWS TT nos wetalts waa

Crem] BITS; Wi— :
a

D> 0:5 04=bs i=1,2°°,
j=l

BINS YTATT 107 wien ATT TART oo | CTE ET
TA ATT MTS, Gi TIS HOT VA |

> _, AX=B

QA X=A°B = [nxn WA AT WAHT n DEAT

[Al Bw AH, SIZ A“? TWAT J
x ait gi? --. gi” bs

+ 21 22 4... 2n b

° wef wa i= ne eee ”
t a”? gt «. gm bn

a nunalth +a‘*bat:: +a'"ba, 1=1,2, °°,
“ woRSe ATSTST AFAC CHU 2-0 ( FT4 B=0)

corte RAT CH ATT AATEC Dy, by O (9 Hg) PNT oes

Cl AAA ohm BWI STE a” |

St al ARTA. ATTA TAT aIeG CHET VA |

FASTA | |

| 32, + ag +403 = 20 .

On t+ wet 2r,=12
hen eg t8age17



638 after sree [ Ad

WAPI AAA, oat nerefy facr Cwatt ances faftacea at

8 Gtr FAIS MIF se cffaraICS cata Wa CHT eee 4 etfras

TORE MFT SHS Waals sarw VT) Et wilhals eifora pen

eat, fee arene. are Trea ethers Crew TRE

CHAIN!

at areal | esa | Het Tt | rhs oy GES TRA | catt Rte

0 el a. ° 8 4 5 6 7 8

01 8 9 4 30 1 0 0|- 80

02 9 1 2 19 0 1 «0 18

08 4 -1 8 17 o oO 1 94

10 | 1 Oee7 1°8888| 6 ¢667 | 08988 0 oO 10

11 | @-o-88s8 -o-¢667 | -1°3898 | -o-eee7 1 0] -— 2

12 —3'6667 —2°8883 | —9°6667 | -1'9888 O 1 -16

90 «|. 4 2 4 2 --8 oO 6

a1 ©5 5 6 -1l 1 6

80 | 1 1 12 -29 O89 12

20’ 4 9 -O4 14-04 8'6

10’ 1 4 -1 2 0 6

Ate 01,02,03 4 BS 1,93 fara atisaed mae wetef cai

eae) «8 fox atfars we 4-4. al saree oper arTOry cre

Bare | ze fea afi 6 Ge 5,6,7-4 3x3 ass wifraT Arveft

Cet RCE | WS5,6 67 BS 4am WHAT Mahe Aa sPacety whet E

wTef CH ANAT 1,0,0; 0,1,0 4% 00,11 Fe 849 CaPTRCAT

aterca etfs atfacw feta tre eal eae)

ate o1-at aieg adhe oF AACS Ge 1-07 ATMS TT VA I



A4] ofa , 689

I 1 CHP © avers fica Pies erace 48 01 afta ahs Source

62 I aeD ficr ST Bea AT 10 them ciel ecw ak atfaT

aay adi, ok are we lam ars ary 1. Ate 10re AF

Oat atte AWD fcr al scr ATT 02 cave aH fara *tfX 11 athe

CHR! Wits as aya ater aeq aM ecace 0, cae crata wate

BRATSITS ATs 03 cles AFT 12 Whew cacy |

gaia. att 11 6 12 cers ee afer weaeta ATTA 20 6 21

apeq] citel Grate atx 21 cars & wsseieq aif 30 When

CATR | _

AYP 80-CH wg 4X AMAT AhaM CRI rate ally 20 cars

v8 ATT BATH AT 20-9 oe A ANATA ASN CITE | AKHTSITT

Ate 10 cae ATH 10-9 2-41 AMAT APSA CATH |

WIE BS 4 CAC ATSIC HIT AeA

1=4, eo =2Y, La=1

Se 5, 704 af firs cace Faetathwearca faaca nat ania Fras
aes Arory

-1 2 0

—-0'4 14 -0'4

12-22 079

QA PRNT Cl BS 5, 6 6 7-9 Cl CHA aT ATATATS AALHAITIA

afintty atarefer atari attecy ed SCA CAIN Saray AM Sacts AAtaly

Sa] Wz |

c4S Tal ecacg AYA 01 6 Be 1-48 AHS TA ANT 1 THRATSITA

TE 11 @ BE Quay ATT GA AT 21 e WS KT MIS FI AMT |

9 gots aeaits ati © fica fohew wal RHE |

et ania fartias eco oe feats qr ACT CTIA | AIT TT

3 x (— 0°88) x5 Atte - 5



640 atfitfietcar prow LAB

AS ote bre ater ere Mia ate) Critas wikcws Te

Gra Weary | ,

aateoray aete oy WCAe ANN BUNT ater eicateT ey I

CITT HCAS 6 TR os, we, en HT MATS AVA DI Aa

QA ys, Ya, one) Yn CAMCT |

n ,

y= > Biss, 1=1, 2, covy 1
| ‘al

Ge RUSS WI VT wacaias HSA (linear transformation) |

wiiee Pre oF artreacs crt Ay

) X= AY Cita

Us Y1

Xnx1 = he + YaxiTM Ya

on Un

211 Gig ++ Gin

GR Ann TM Qs1 Aggq ... Aan

| dina Ons... np |
(a,;) WAS Ten Ba HeTTT WES |

lags| facftrace sen ey setters afeGety (modulus)

cary Haters Tepe fatten fore erates

Ox, O83 | Oy
Oys OY On

Oy. Os On

| Oty On | Om
Oy, O49 O”n

8 faftracs MT RT Cd By Oey, ay 2+) Ze) GTR MLS IH Bz
: Oss Yar «+> Yn)

wsicatfyata (Jacobian) 41 RTRTA J



A.5 fee oat

“rece erent Hc, 3 re ee
~ O(a, Day «+ Cn)

sl Oy, Oyy Ons
On, Ox 2 Onn

Oy, Oye | 8Ys
On 1 Or 3 O2e

Qyn yn Om
Og O02 Onn

wine ann wet we Tf deem iat T ays
4=1 91

SARRT wecaies Horeca
J= lass| = Woot

jaa 2 wacafts sires witha ate afters wis er era

FONBITS Teri Be eifieny iter) wees elfwery srtecaa afocay

@ aicatftaty Geras +1.

HUTT AAT CH

3 > ni-X'X=Y'As'AY- Y= > y*
¢=l s=1

adhe aarer crea aria nae ages prelre Wis TAT TAT

aft X=AY 8 U=AV Of afeay writer wa ater anita

See Sw Se Se
21 ¢wl ¢=l ‘= ~~

GRR > cuj=X'U=Y'AAV=Y'V= > yivs
‘=1 ¢=1

atta XS Yay Stl YCKS TH BIR

aN | Vz

GIs Cua ( va 8 ruse ( Ys
| tin | | Nn

41



642 aie wer LAB

aq Bf oF cy Yateq a ate orm eter 7a ae WHAT FE
aha weer etary HART AAT |

arate aft X= AY 6 Y= BZ ab aifery sitar wi, TA
X= ABz faces oats offers arter adi. gf afiene aitecars

‘err eis often aires, a4

(ABXAB)' = ABB'A' = AA'=I

. a,

| Oty x9 we ve

Barr eee Heiter ce ater ya sree aie cafe ere cas

FTV | «CAA AIH AICS Bice Fal ACD |

HIATT, ATUAS OA a1, wa, ..., CaF |

ABA BT Bs Ga, Oa, re On-a-8 HNBAS ST VAL

aitrwate

2, = B COS 04 COS Og .......ececcees COS O6n-¢ COS On-1

Ze = BR COS 01 COS Og .......eeeceeee COS On- 9 81N Oni

23 =F cos 61 Cos Og ... COS On-5 SIN On-¢ ;

Gn~1 = FR.cos 63 sin 69

%,= BR sin 61

oe wenecat cm RE CHE TCR
"

> a= RB?
s=1

aft 0 <a<& (i=1, 2, cory n) Ry,

BST O< RK OK aK a i=1, 2,...,n—-1.

arte af" —-«<a,<« (¢=1, 9, ..., n) BF,

3 3.

—n < 6,-1 < 2x,

WI O< R< &, --<O< = G1, 2, ..., 2-2



Ab] | CS : ee.
.. OF HVAT was Thee. ats sal QR
J= B""* cosTM~ 10, cos" 769...008 On-1 sin 01 sin 04 ...SiD On-

1 — tan 6, — tan Bags. .ccceee ~ tan On-9— fan On
| 1 —tan 61 — tan @g......... —tan On-g cot On-1

x 1 —tan 6, — tan 6g......... - Cot 6n- 9 0

1 —tan 6,1 cot Ogenrsecees 0 0
1 cot 61 QO ...... a 0 0

= F"TM~2 cos"" 16, cds” 76¢...Cc08 On-1 Sin 0, sin Og...8in One +

| 1 0 0 0 0

1 0. 0 , 0 tan O@n-1
+cot 6n-3

x 1 0 07 tan O0n-3 tcot O6n->¢ tan On—3

; 1 ) tan 0. + cot Og tan On—¢ tan On-2
1 tan 6, + cot 04 tan 6¢ tan On—e tan @n-2_

n2+n-6 |

=(—1) 7 RB * cos"-16, cos” *69...cos On-1 sin 41 sin Og...

sin O0n-1 (tan 01+ cot 6:)(tan @2+cot O2)*-(tan On-1 + cot On-1)

n2+n—6 .

=(— 1) 2 -‘R"”* cos*” 29, cos”” “Oa. .cOs 8y- 2

fico CRC, #4 n= 2
21 =F cos 0

=f sin 6

QS wi? +ae°=Rh*? GK J=R

ate O<aj,< = (i=1, 2),

Bw O<R<«,0<60< 5 |

afr O<a< «,-x<ag< x &,

wI O< R< «,-2<6<5 |

afer -a <a «,0< ag < = BF,

ot4 O< R<«~&,0<0<2

aft -« << « (G=1, 2) BF,

Sty O< R< ax, -n<O0<n a1 - 0<6-< On.
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OB, STS e sate Fees arses az
(Some topics relating to differential and integral calculus) $

Bl wetasy frase wre cece alam «se a aaifte Bren

recomcee tf a1 a atcaT oe omeiT ata cam sare Nf, fae

waifte wear care aft wien Boce feR oS MICA Sa Ts UA
STS SSIAT AS WA CHS ATAT HUTT PHATs Ace (Lagrange)

ast wer vats CA STA CET! CS weer ATT aNicae”

arate as wefs (Lagrange’s method of undetermined

multiplier) | a=iffratcay aft Frere avatars |

CAAT flex, ag, ..., Cn) m DA 24, Le, ..., Bn GHD ALS |

HAS CANT Cl wi, xe, ..., Cn CAT m WATS MS Aleaia sw

WTR, FA

bls, lq, ---, Cn)=O (i=1, 2, ..., m)

BS AAT (n — m) WATS DATS VATS MHA VAT @ AW on FACS

FACS ANT NCH CB (n— m) DMO Hacrwy Gl MAINA alegre

Cas—CY CATA (2 — m) Baz BACT | YAATT ST oss, Pmig, 00, Ln

SQ lAT AVC f CUTS ACA OA ary, wa, ..., Vm CF FSGS Bea

BACHE BA tga, Lmear --- Cal CB Tita oa f afas a aw

Bl BAA CFA FATS ATT |

FES APSA 21, Ho, ..., oa CF GANAS TW SITS WaT TroF

orefeq awl acres fT |

qe f ARS Ti PRB

a- gf des + xf ate ++ +h din =0

ASAT dda = $24 drs +398 dang +++: + 522 darg 0

dbs = = 2, + ots dag t+: “oe diy =0

dom = 522 ders + Bm g dy + +++ +52" dag =0



BAA 4S GTRAVMTH A Ve BAM 1B | =

Pride, + Pots + Psdas + *** Pidt,=0

CqaICy P, = ZL + higgs ts sot + Am go

r=1, 2, ...,%7

ATT om AAT Ar, Ag, -.-y Am ATACHA BCGt Al wiry

gATSea cacy Feary cae

Py =Pe=Pos*' = Pm=0

was Sfaaas werd Aer

Pm41d0m41 + Pmoedtmsee + °°* + Pundrn=0

QUT (n— om) WH dames, dome, -.., dan THAT PACH |

ASIA Siexsz ASrteafey AIAS O |

Bit, Poi Pmegeer = P,=(0

ASA (mtn) AATSAA HOTA

od1=¢3=°''=dm=0

P,=P,=-=P,=0

G3 (on +n) AUST ARTA VT ALTA om AATF STF Ay, Ag,..., An

WT GE nm BA wa, Lq,...) Pn A AAT BY f 1S 1 AAR I Ca

SIcw MS |

RSA BACT STH VCIY |

St Ashi tdgda tee tAmom- OF

2 1, Les...) fn ARNT ASST PTH ATSTHGTH CIA ANAT YC AMAT

AAT ST) MCS a4, re,.... Cnr ATSITFA ATH As, Ag,...5 Amr

GAT FHS BACT 1 MATT ha, hoses Fm ATAICT Aa, Agrees Aer

AT CUT SA ATA | AACA oy, ao,..., Vn AIT WHT Ay Ag,..., Am~T4

ata aPica wrewa facta ata othenl atc ace f 1f8b i aad ars I

Owi.2 litle TWH 1 BI WI 1,20,% +1e%0yg2-0F AW AA

fafa sz : : |

| L=1y2017 t1gtag* +A(ls Hla — 1 KF



eis after | [Ba

by 6 1, SEAICE RUE FUR aye ecw eICH ca aaa ACH lL
Teor gl aTrEa TF : |

Q1,0,7 + A=Q(Q0

Qleoa” +A=(Q .
| , 1 |

Qays: l= — 95,3 ‘9 la= — 30-8

Gt CURE lytig=1 .

2adie 2 iT

Boat micelle

=o (at oy?)
1,38 a6 enniafee — GY 1,%0,%7 +1s%06" aft a1 aad wre
TEq SI |

o°L, Che 6 e727, 2Qasy al, rls Sar, yj, 2 VeTRCA 20,” ,os Qos “QF AAT |

— RSA 1, 6 1,94 Safes airqy were Terai qaryT 90,2, 0

‘8 Bag? NF ARTS | :

a

eax FL eats
a1,3

AIS OL 0°L

8? Brel, | TF
O°L ask
i ar

wom 1, ‘@ 1g Casas tre ow i270, +lg%09" mike
aiy ate BCT oF aft ma ea

1 1 1 \?

were aV eh

ieee
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B.2 aay Ayatvsasz (Buler's) af eis Hatsacas fara Fert Rete,

a Bl atitetcr Rov etofers |

SANTA ATT HATHA Rey

1 : .

| 4 eTM-*(1 —2)*" de

at m,n >0 Si, StI as Aare caer oath (convergent) |
QF B(m, n) Ua foes Fa RH OT MCF wr ay Ibi (beta) AUF

1 Fab) Haters

ae | 2" (.-@)**de= Bim, n)

oF (i- ~ a)? dg ( cos?0 =a TACT )

>

| 1

araTrz = =—_B(m, n= eTM- (1 — 2)" de

= [i a-ety tay (emi—y ra)

= B(n, m) -

sania fasta wars Ero

| \- e "a" * dx

a n>O ey, Vr ak wera confers! acs In Aa

feiew sx ey aay CS TH ST Atal (Gamma) WHIT TAA

TARTS |

oe ; — =~

QWs i. ene" *dr=aln -



648 | . at RecaT WTS

taal crfe

Aen 1|* -[- g Wan tde= Jal” e¥ y” raya

os nea 1 oo 16[. e7 ar Or da aa [- e “ye dy= {m2

RSA FCM CRT AI a= 1 Gn=1 |

| [eos de— Lt le ( TICb BAF )

arate

\- e-"g3"- 1 dp
0

= [ = oan | —_ (n— »{- —_ ean dee

=(n-1) e *e"- dy

wats [n=(n-1)|n-1

Boats n FART BA |n=(n—1)!

GE no AAA A RCA [n= (n—- 1Xn-2)--f|F, CAAT O <f<1

[ B.2

wc |F-at HTAG x CAN VATE GT tals Ac cen] BWA:

[vote tae =|>-

@ \" ey Nay =[F
eat \-\ e499) Bde dy = (I)*

CITT 2=—zcos2o Oc ecu

y=2sin"9 ~ , 0<0<%

aorts 3 ("ote io=(\9)

wets a(|TM o-*ae)({"" do) = (9)

| J| =z sin @ cos 6



Ba). i 64g

ais 919 =(1%)

adi, (1G)

Sn | .

B-wcres Ge | Bema ayy wee aVE aeICE CA A

AAS Be I |

\" a” =e" da=|m

, i a ¥yTM"*dy=|n
oc i ao

QSats | ) ge” SEW M~I a N—F co dy= [ml 2

“Tas £= Uv 0O<u<l | J] =v

y=(1—w)v O<v<&

1 foc — ,—

Wars j ) | 0 QW Py M*N— 2 yM—2(1 — 4)” dudv=| ml n
_4#5 '

wdt, (| 0 uTM—*(1- uw)**du)(( ) en Vymtn- do} =| ml n

wii, Bim, n)\m+n=| mln

adi, Bm, n= aie mie

facréhejasy

1. Ferrar, W. L. Algebra. Oxford University Press, 1941.

=, Aitken. A. C. Determinants and Matrices. Oliver and
Boyd, 1946.

3. Edwards, J. An elementary treatise of Differential Oalcu-

lus, Macmillan & Co, Ltd.

' 4. Williamson, B. An elementary treatise on the Integral
Calculus. Longmans Green & Co. :



650: | ai frentcat Sy 6.

C. "eens Ree oifeks (Numerical Mathematics) $
C.1 ahem aersssflesactorfas aifes @ stra

SIPCANEA (Error due to rounding off of numbers and its

elimination) 3 :

aE aE fecatat fae a FAT STH BEAR TAT CHA RATT

macs STs Ord AAT Yee wery GIB Me VIRTT Sa eT! CAAA,

n, J9, 5°89665--- Berife waste TAS YaT 3°1416, 1°4149,

5897 Sere aewies Deer sm ar) as crare Acanieface

ANHRY AICATS Arey BAA Wa (approximate value) Fl By |

acne iifascs are aca es Ararat: 8 aries fear yaad sq aw |

1 cIrs 9 hE UTE HaTefats Ks Ge ‘“nifs UR’ (significant

figure 7 significant digit) Wa! ceIarara wifis faye sara fades

T Was @ afore ails ureq was Aety O DIAS SA GAA OF

mide GE wy a] BATT CATH OCS AS WE Ve ArT! «CAAA,

03 «8 asartioa aie we ere CesatE 8 (047), feB 4'507

AAPG 4, 5, O M8 7 Gl AcwSess ars Oe |

cata ase ate acasaiy BE CTs, WTI BcAs HAY Gls Wales

CUS WH BUA MTT Verse Gs Tr Tera cave uPRafncsa Aza

BPS ASA PTA HSH BA Mes ae arf ATA ASA (rounding

‘off of numbers). CW, 2-4 WS Als WE rhe aA SAY BA

ashes aiPi® trees 8°14159 ; FT, aoe BP atey ce atftera

STD WHA ATT CUTS BH FCA UPL AVA 6 Vly AIST 7s AIS

OECH FH Sql ATATH | ( atte AM 3°14159-cF 3°141590 cae Be,

wey ak Of aris WE aH) Ke aCwerd aATSITY Fa UT

aos Pe acahrS TT oe ( Te aoT ACHR

afas aife—error due to rounding off of numbers—77 @& )

AUASI Sq STI oe

Cara THRs n Sa IES BE he ACRES SIT EA
(1) SAPS cars tte BTA nA ALS ME AS HTH VTA WIT

Ufmrrf es AT WETS THe FATS BF ;



Ol) - ofa | 651

(2) HOTS AGS na wretta BY ThOe ;
(i) COOH FAST Br nS uelice unfeafew ates ay,

(ii) COCR RSA RT ATH OL CATT Saw OG,

(iii) AAT SCA, (i) wT watt BH VA SF
| wafiafew wees ey,

Os (i)! n- ST WES FQN Vey GTA ACH 1 CAA SACS A |

a8 3B fren city cara HeRTTH ACR Sal BT TM BLT Cc,

mast n-“SR mee we 8 SF (correct to n significant

figures).

cor aifia eee wty @ wie ahaN atcas siden fie fare

arace aiftita fée-fracors arte (absolute error) 4 Bry wih

foe-fracrs aifers eee aia frre Slt sary ate wliyacs sh

wires Stfe (relative error) 8 StF 100 fHCT et PUI

Aa] Met Wy «ies aha WEN Sw (percentage error)

CAI |
a

ate «eft af n-Sa anes BE KE OG ST GI Sis Peary
ates afro its arafts cacy n-ON BAITS GSTSy wey

Core CAM ALA TBS 14°309 Ah eT ETT he Ile SY, STF

aa foe-fracre othe AAS “001 x = 0005 BUS MITT Was cota

aiPeNy WAICN CHT GY ABM SN BY Seas araCTT cre

Cfoe 2 afiarens acy aeeten-afas arf wie fen was ear

Wi aaey frase wa fiarest sara coe sal Swi AMsacesz

AMAT SAG caver ca Ste wher VWs, Gi athsacty weapwarfiefaz

FET 6 ane wreaiaf acwiss pews wey Seas ery evel

crcaca, 2 atfe aifieoi saicata coRl Swrcs Sal cave oies gah

waaay face wi alee craic ery) Bra wey cata stars

aife-rfaaicts ele arytad xe eC Sal ATS) Ca-CeTe TIT

foracore nfB ARAL Gey, °°: 10g, 8 ne CHCA AUS fT BH.



652 AP aCTT TSF [al

wlaal freee aft N=S(ua. wee un) SIT t= Le rT FT

6 TR ag ON TET N=
N+A4N=fltss + dtr," nt Aun);

[ AN-C# N-a Stfe Fai Brees].

a, oS Rear : ACATH f-9T COATT SATAY (Taylor's expansion)
facaea FAS Au; (GG =1,---, near Hats AlATT WTA S BH (44)

(r=2, 8,-+-) aq afearl ant eae wiewacs ate Sea BTAASITA

sper Wz

0N+AN=f(u1,"°'Un) + Au, = jus of + +++ Atin ff

| Qaita, gh (G=1,-°', n) BC u,-98 TIT fF

agg weft wets (partial derivative)].

acy N98 Sitfer Ateta wey ACTA

AN = Au, af. + Atte a. + + Aun if.

adi, AN=Au, sa + Aus ot “+A tin 5

OAT, A FF?

Q14%_ tbyXg = C1

‘S deh, there Ce

Be wees wTiss Me AT BS 6 wars afin ates

ROPNSU-BAS SBS Ge) Wa sr es Sforas aenws cara

AMMA BCA WH ATS CUT 2° 8 Q°.

WIR, O40 9 + bare’ = Cy | (0.1)

: es dats? + bate’ =ce (C.2)
AIT AT PF, Aay, Abi, Avy 8 Ac; G=1, 2) WR az, bi, 14° 8 ec;

—as fae Cfafawart athe (i= 1, 2).

CRM SHS AA SATE BCT

(a, + Aa, Xar° + Av,°) +(b, +AbrXr0° + Att) Cc, +Acz, (C.3)
8 (ae + AasXire® + Oita) +(be + Aba ae? + 4ae°)=catAce (C4)



G1] ofahae «6B

TH (a, 20°, by, cd) RETO Yee Ciera Stes aati wey cats

RT 1 GS Am, dn (m, n=a, b,c, 4°, menXi=1, QF Am 8

An SINT AN ATT SiCHACS (A.1.3) 8 (4.1.4) cees are facw

(A.1.8) ‘8 (A.1.4) CUTH FNaRCT (A.1.1) ‘6 (A.1.2) faery wer ate

a 3 Am? +04° Ady + by dre° +29°Abs = Acy (C.5) |

8 @g421° + 29° Abe + bgAag® + 29° Abe = Ace (0.6)

GIA, Aa, Abi*S Bog WT ATRTS? OTT NTH 5 SHAT Siew
acai foafracore at Stat MTS OAS CHORE SMITH | ACAI

foa-fiacore ain fics *fiefow sai ara atte ( afafow atrefres

RAAT GFF AFG Wi Aa, Sortfe aratcas fac SAT) 1 wraca,

(0.5) 8 (0.64 wetwarhh ecoy CHT 4n,° (i= 1, 2). BC

(0.5) 8 (C.6) cACH ATT Per Sree Te FRNA Aa (i= 1, 2)

xe eres faite sal aT Mea, 2° + dae (i= 1, OCH VHT FA

Qe 7,°-9% Store warty Res) BTM oF HefSTS 2, °~9q HIPS

ate yt wal STP BR, Am, Ane ce ANT MatT Veer FSRdI ats

GINS WH CAH! sires oF veh seats acatt Bes aoe FiCz

Sioa Sheps sata cob Fai Caw Mites

sig frais Curent fecaperl Sai Ate I

Cw. 1. 97, -2%,+ #3=50

1+ 5%. —-327,=18

| ~—94,+2r,+72%,=19

—98 AMF FSA 21, vg, wo- GF MANO as Sts Areal

aft aay weafis aca ace ea-afiws atfeae ex, Sq Tee

Te feats ater vfrars fete sare coBl Fa ATs |

mares feqbrs sere wieews Uretes faraffewwics ea sa

ary .

| 1 s -s}( Le }={
“VN -Q° Qo w,/ \19



654 ai Precry TAS [Ol

of ata 9 -2 -1\7*/ 60

| WT Fa CHET BITS ( WATT BLATT Sal STAT fas eicy cq

crate Vaan), |

9 -2 1)\7 ‘111 ‘024 ‘O81

| | 1 °5 -8 | | -| - ‘008 “189 on |
-2 92 7 ‘031° 086 ‘128

SAE AS CATS CA FA BWA CA, | :

2, =6°15, ty =4'31 © 2, =3'24 ROR MMBAtelT Te |
gra WATSATSAcs AM ATSITT |

411 G&saq A118 aN by

& aaa c}| Xa }-| bs |
\ @sgi Gs2 Aga! \ 2g bs

—oF BYSiTT CAA WA! GB ag; (4, j =1, 2, 8) 8B, Washefe ( adte

9, -2 Senft) azz wera) sees cust acto feeftracas

atfea affatd ace ‘5. ata atleatefas Sefeafta faa afsarice

Ax; (i=1, 2, 8) facet Braters Bice wale Barat wpsal Wea

1141 +4 gAtg + O43 = Ab, — (1401144024019 + 134045)

| =R, (i)

har4X, + AggA%eq + Ae34%3 TM Abe - (71 4d91 + @eAdgs + %34dqs)

= Rs | (ii)

@ A91401 + a9A%g + a53A40q = Abs — (21 dds, + eedds0 + 2sAdsq)

| = R; (iii)

[MOTT Aa +°5 TH —'5 CTS BCT oy, (6-1; 2, SKE ABB

SHA aUTST CHA | Ry -et Ate ACS oS

QUT, TENT CH, | |

|Bil<}4d,! + larddist+%gda,gt+7%s4a1,5| -
< 455) + lies lAaas t+ lee] +1Aaral + lee l-|darel.

SHI, | Ral € |B, | 07 SKAT them Aes) ea,
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R, (¢=1, 2, 8-ce oF fea Geary acts ate aaa y’ta

ATS TCT

Q@i1 Gig Gis \ | At, Ry

& Ges Gas ( At, )-(2. )
Qs1 QG@sa Gag ALs Rs

Bay HST AT «| R,| S'S + (8°075 + 9°156 + 1°620) = 7°60,

gta, AAT COL CT = Ry =7'850 (i= 1, 2, 8). ACH, AEM ITA

Ags [ @11 Gia Gis \~* By

423 J =| de1 asa Gas R 2

ALs Ga1 Gs2 Gas Bs

“1il 024 ‘O81 7°35 1°5876

=f ‘003 189 ‘073 \ 7°35 |- | 1°9477 |
7081 -‘086 ‘128 7°85 "8678

wets, Ar, =1°5876, Avg =1'9477 8 Av, = ‘8673.

C.2 Aces {> (Interpolation) $

C21 WH ao aR y Tam ATES OP oer FE wieTT ATT

Nos Sl HME BATH Gl Mal CAS BIal aia earns Gl as ao

Cl, SF AAITAT CA-CHITA oT aT BENT yest atte fade sa

ASS GAe | FSS, AAT Wes HNIS CHN BW, Aa BT gay BBo lr

WT HSN BCH AA GUT ATS SHG WHLATA y-aT SSM Ay cpr

Sie) STD wapefa vad easy cw, a RE caval aie cz, airs

VR ay BG 2 6 y SoraTs BACH MTS Bers HITHER Atay

qearg | axacad afafefers Pane aiftefia wate brates aces

Bas HATS Vy aw GSS Bry wrsegg wfsera Sai By gs Vty

CICS CA-CHITA WISTS 2 (My) eT HM y (Aa how ata

farmed Sal TT ICH B aly) TATA BAM y(e) TICE UTD Frsacatar

wears vey Vet sal Besa) «AB Bruce ce opefS aici sai ey

BITS ACH METS (interpoletion method) 4%) WA «aes

arcs ash ary Wet FA | |
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— Parete Serene cre are :

Carew 0.9 Crea 0.9

aTaF 0.1. aTa® 0.3

| te. watica TH | wT BHKY HEI] | Sehe Heeyjey Asay
TWAT ) TQ BF .

© y " y= logs 0% |

80 9 654 2°8156

40 13 658 9°8189
50 23

60 | 37 659 2°8189

70 58 661 9°8902

AAT CRE WAFATY GSS oars ( Wa SA x) Btatcas carorys

fraereicr ats wears. (arr ary) fram aeSS Vee ATT aT

CS NTT | MOH Wa SI ST y=f(e) adhe ital Tes

(I Woe Sy Wears) Ves Pot WTA y CH o-OF ACT

WASTS TAT Bl ate e par aiaefr areas ce aah

ASS Sa] ST Slt cl BS x Aas dics Sics Wn cave tics

framers pert «ee [fat (argument) ] ae @ Be

y Waray ees, wis a cacw site facta sere we [ froas

(entry ah 11 atfefeee cere famed ate (x) wart

facta or ye WT SATS ar aren gate Pwr acai

FS BT, Gi vey wh sn ati as Hehe wea sag

Wat US Cals A CHT WIT TE NAN AUTRE TEE @ Fay

Bist ase WHIPS ACH CAT Ae WT aA aS a atefir

MS y= feat WIS (aot ay VST! Wey wy oT Hy 's

Ha Hot TT ACE ACS NCH | STAC, AHUTATSITT flr) 8 (et WLHT

WIR GATT Te GF HATS R(x) wey facet Ber BAN Wate FAT

Cl Rw) We fla)-cF da) ti MTSa-ahre aie acs a7 aris
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0.2.1 J orf ar hing 657

BUNS | SAA BATA Wiese Ax)—d(x)+ R(x). Getta flaHcs

ICA TA BAK, d(x) BH ACK “VE (interpolation formula) ‘8

Rw) ace ate a1 wah oF (remainder term). C-@itri AtaF-

WSS oT HD (x) WAH yA BAAS AT WT eT VI 4A

CHAN Rast WS TN Mapes ws <F wRifs ays ays «B

HSScS Trl SA CHA ASKS | ATTATS: GCE GAASICA CATH CST!

BT A ot Se TENSA UeA*SF (polynomial function) |

ceca eRSRCE Vt BT eee ceed ES) Cl oT BT y

fafa saewe Scr wi aft awe z-ofar Wesel cHicsl aay BI, Bray

Aefee Ere Beer (interpolation), a4 aft cf awe c-wfas

arate afeest SF VACA NCS WSarwA4 (extrapolation) HafS IA |

ara rats acnciy aa acaeny sara fray ata Bieeibal

FT WAST |

WT FX, y= feat Wa CHT AMST-ANSS oo Tita BH

cet] Bice, atts o-ay atrefy Be 2, 2+h,2+2h,---, (hb > 0).

worace Biae frtt ae = (a2 th)— c=h WB Ay = Af(x)=f(a +h) - f(a).

MA, FN WIA Aflet+h)=f(e+Bh)—flath), Aflet Qh)= f(a + 3h)

—f(e+2h) Pott «ativa, «we ee sists TT aces

(operator) WA PSI Bye yp 8 2-4 ATI WHS A eth By

yt AT ye th) CS pot aty wa yledcs facata sai; Belts

Ava) = wa +h)— yar) A Ayla)-cF TN BA, ya Hot AIT arate sy

(1st difference). Stta, v(x) aft #7 By, Bis aft Aceys oF

OD wx) —c BA, GCI |

Ay(a) = (a + h)— ye) =c—-c=0. (C. 7)

ate (a) =f(x) + g(x) SI, SCA |

Aya) = pla +h) — w(x) = (fla + h) + ow +h) - Le) + o(2)]

=([f(2+h)—f(x))] + [ola + h) — o(ax)]

=Af(z)+ Aga). (0. 8)
Ac wx) =cwa th) — cy(a)=clya th) — o(z)]

=cAy(a). (C. 9)

42 : |
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A(Ay(2)) = Aly(a +h) — ¥(a)] = Ayla + h) — A(z)

= [pa + 2h)— (x + h)) - [va + h)— o(2)]

= wa + 2h) — Qyla +h) + ya).

Adyla) CH BtR a%y(z) Pts wierr, a? 4k acatersa

Awl we AS Cy,

A* yx) = ya + 2h) — Bula +h) + y(2).

A*wWeC TT ya) aera fasts wanttas coats 4° Bw

AS acareas We A

A? w(x) = A(A7y(x)) = 47(4%(x))

8 BWA, A®*v(x)= Aly(ae + 2h) — 2y(a + h) + (2)

= Av(a + 2h) — 2Ay(a + h) + Ayla)

= wr + 3h) — (a + 2h) — Qy(a% + 2h)

+ Qulee + h) + ya + h) — ofa)

= War + 3h) — 8y(a + 2h) + 8y(a + h)— yz).

GB A®yWahc% yla-ot GS Satesy Fer ST |

ATTIC,

A" yx) = A"-*(Ap(x)) = A®- 9(a2y(a)) = ++: = 4(4"~* (2)

= y(e+nh)—(TM)ve+n=in)+(% ole +n—Bh)—~- +(—1)"wa).

GB A”y(x)-CH TT y(z) MTC ET SH wattel sy

478 ATM "oln)= 4° A (4° A Ye)

=A°:-A A*y(z) = ATMA"y(2).

caty UlANS p(x) 6 wit fafer aire aidarefcs frafafes

ATH Wacy ast Fal Sl MF WA *ifsy-na) (Difference

Table) | |
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oriefasy-arah

‘2 ya) Ayla) A*y(2) A® (x) A*y(za)

a ya)

Ara)

ath ya +h) A* ya)

Ayla + h) A* yx)

atQhn = ypat2h)y A*yva +h) Atyla)

Av(a + 2h) A® va +h)

a+3h vat3h) A* ya + Qh)

, Aya + 8h)

at+4h y(at+4h)

aa maifefes Satead (Numerical Example) Crea] US |
Gwiead C.4

x F(a) Af(z) A* f(a) A* f(x) A*f(a)

2 7

; 4

3 11 2

6 -9

4 17 0 11

6 9

5 93 9

15

6 38

AB-ATACS yp ACHRPA IIT TT yaks Aa eintaw (leading

term) 44s & aaa attapefacs (adts Ay(a), 42 y(a), A*y(a),--- ) WA

aytay faye (leading differences).

GAP A, A*, A®,--- Volts Wel Aire as athe ecataes Bes

AV WaaraA FA Sz aye Biewacs FH, H*, H®,--- ACHS VF AMAT

ast Bq] Bz

Ua BI, y(xkst y(a), yath), vat2n), ya+3h), ott atq
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Crem] Site! Set, H, B®, B® Sot ware awe aay cc,

Eyla)=yla+h), Ey(a+th)=y(a+ 2h), By(at 2h) = y(a+ 8h) Ort |

E°y(a)= E(Ey(a)) = Fy(ath)=ywat ah); H*y(a+h)= E(Ey(a+th))

= E(v(a + 2h) = ya + 8h) Sorthe |

B® ya) = E*(Eya)) = E*(y(a + h)) = x(a + 8h)

BI H®y/a)= E(H*y(a\) = E(yla + 2h) = ya + 8h) Sorte |

ATATSITt, «EB y(a)=—ylat nh). Wat A,

Eye) = y(2 —h), EB *y(x)= ple -— Qh),..., EB" pla) = ve — nh).

ata aft, o, y, € Zoe oat fou feu arrws ies, wie

(i) E(b(a) + vr) + &(x) + ---) = Eo(x) + Ey(x) + E(x) +-«

(ii) Eed(x) = [cd(a + h)] = cH d(x)

(ii) BTM* g(a)= Ee EB EB Eg(a)

—_— —_—~
=H H EE da)=E: BE d(at nh)

= BTM4(2 + nh) = o(2 +m +nh)

(iv) BE” (ax) w(x) = d(x + nh) ola + nh).

2 HSE Mt Fa LIT AVS ATA GATT AIT CGT VA ATH |

ata, AIS TRA ce, 4, 4%, a® Sorte ozs H, H*, H® Bortfea

WAT FF Vlas AVG IWATE |

StI, Ad(a) = d(x +h) — d(x) = Ed(x) — pla) =(E - 1)d(c).

atita 1 foeata wait acatas face sai ace aT AR BT TG

CQ, 1d(z)= da), wien, Wan wre wife , 48 (B-1) we

acaies ferry ufos) «2 aittstrs ata ae af 4=H-1

GF ALIGN! KH TIS Wa AAs ae a, af cay Tee

atfafos wierd a1 A Tl Hose cela ate AR ae ae wa

GB CH, aeareas PRCT 4 8 (H- 1-97 GFz BAA, Bele

Ad(x) = da + h)— d(x) 488 (HZ — 1) 4(a) = Hg(x) — d(x)

= dx +h) — d(a),

A* gla) = g(a + Bh) — Ada + h) + gla) :

= E*4(x) — 2H4(a) + o(a) =(E* - 2B + 1)a(a) Vorthe |



0.2.1] oR 661

wire aml ate ct, acates farara 4° @ (H°-2B+1) WH

afer ozs cracae aiqal fed a? = H* -9H+1=(E-1)?,

cBafe, 22 g(x) = dla + 8h) — 8o(" + 2h) + 8q(a + h)— 4(z)

= E* d(x) - 3B *¢(2) + 3B g(a) — 1.4(z)

=(H° - 3H? + 3H —1)¢(x)=(E—- 1)* g(x),

Ot ASA wigs fry 42 =(H® -3F2+ 3H-1)=(L-1)°.

ATTTSIT,

ara (e-iyr=un—(7)awe + (5 are
. +(-1)"""B4+(-1)"1.

OTRCa, ae 2-27 a,ath,at2h,...,at(n—-lh, atnh, 8 aio

WATT SPY yplahar wa pla), yvlath), vat Qr),..., yatn—Ih),

watnh) CST UTS, rara, Mefs—atTN aon ai srste cy cata

aaa atten forty eri mer) «sta,

A*yl(a)=(B-1)"y(a)=(E"- 1 zn + ( 3 \zTM 2...

> +(-1)""* Hy +(—1)" 1a)

= B"y'a)—- ( t )z"-*y(a) + 3 zr 3wW(a)— °°

+(-1)""* ya) +(-1)" 1y’a)

= vla+nh)-(")y(a+n=in)+ (8 )w(a+ n=Br)- +

+(—1)""*y(a +h)+(— 1)" (a).

Qt, Wa Sl d(x) SCH oH GSD nwlTs VENTA GTS |

Waray, Btraa raves tas ca,

b(t) =o + Ae + aoe? + + + One * + Oy 2”.

Stara, Ad(x) = d(x + h)- g(a)

=(aota,(uth)+ag(ath)? +>

. + dn-1(% + h)*"* + an (a + h)")

— [Go $A 0 + Ggx® + 2+ + aye * + an 2)
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=aihtag(Qhe+h*)+-

+ an [n on + 2 \am-*p* +e]

=dn nh x"? + Py- (a) ( 44, MCS Pa_o(a) 46

(n — 2) GRITS TENTH VHS ).

A* (ax) = an nh [(2 + h)*~* — 2" 7] + APa_9(2)

=a, TM(2—1)h*a" * + APs (a) + Fn- s(x).

[ 44, WS Fa_a(x) SS (n — BTS TENS GCS J.

SYA CHAM A CI, Ar) ACS n-HHAS FENG WINS GS Ad(e) BH

(nm —1)-OTAS TENTS Bros, Sara, BSE P,_ a(x) Gl (n— 2)

HAF TEMTTGF VSM BVA APy_ o(x) VA (n — BHHAF VENT |

adie,

A*6(2)=an nln—1)h2e"" 2+ Ln-a(z) (48, US Ly-g(x) Vt

(n — 3)-SfAS TEUSES ),

A®b(2)=an n(n —1)h*[(a +h)*~* — 2" 9] + ALn- s(x)

=a, (n—1Xn— 2)h°x2"-* +Xn_<(x), MCS Xp_a(x) LAH

(n— 4)-afite Tentoa, Sort |

CBASiesy MHS ACF

A"~* g(a) =an n(n—1)+0+° 8.2.1h"" 12a + co(a)

[ S2tCH, cola) SFE STs, Ae x cars Torathh | J

RSA A(z) —an nv! h* = SIF wo ( WT FA ) |

QWSAMs A** g(a) =O LAs ATTATSICY, s S 1 VA,

A"*® d(x) =0, It bd n-NSA AAS BF |

Bicas, CHA AH CA, (a) Alt neers TERT SS ez |

Wr, A(x) = £44 (C. 10)

At da) =0, r > n Bt (0. 11)

GR Aa) =(n— PHRF TSUTSS, ¢ <n VM | (CO. 12)

FCS TH TAC, Ait CST FERwe Ges n- ST ANS

HTS (IAT) ST, TAT VUNG T WS AI un. BA, TH egw
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QS ot Alay AF CT CUM BI, Barat, A%d(x) + LIF, Sad afd

GSB (y= nS St TEawe | Aly eT Wha nT COCA BT BA, GAA

A*d(x) = 0 FSM r= n, HA Age) TF ( AT), AK r= n S|

BU. C.5 The vn SSD TENTH AVG SY, SI n SD 1 RCA,

tin ( } anes + ( 3 Juin a ~* +(—1)Pto = 0,

sia, un-( 7 7 Jana +(% 0 )iinna ~ 11° +(= 1) to

= Fu, —- -(* ) a ato + (* | B*-#149 ooo +(—1)"H5

(an (* zn 14(% a" 2_ (= 1)"
= (H—1)"u. =A M5 =0, BA wu, SF WUNSe

GAS, wy = FTF 'S BCA A" = 0.

Berl. C.6 cl Sta WHE 1-4 STD CHADS CH,

ths = Up + Aus tA°u_gt Aust:

STEHT writ Eco

3 Ug t AE Mg + A* Eto +

=(1+4E 71+ A*E* +°*Juo

=(1+ 4H71+(4H7+)* +---]uo

-1

= (J ~ 4E7*)-1 bo = (1 - 4 Uo = Huo = U3.

C.2.2 fASSca Aretenst StessHI1>1 FSi (Newton's

forward interpolation formula) 2

NEA FF, wo) Wa, 0.0, Bana, Un VOW 2-9 AITVAfapry (n +1) ara

Sees ATTA Ww

%-%-1=h>0,1=1, veey M ( wefte, =o t th,

ny-ag=(g—-ih,§ >i) PR y=flx) BR oat Cl CHa

Bers, Ws 2 SPAT aipefa BCH AMAT yo, Yas very Yn-1s Yn

Bde fle) y,, = 0, 1, ..., me TN WE, oS yt ATG VCAF
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WHT CHITA OF (n +1) CHYI WAS creat Bre, fee ucas vra~ifas

ws WITS Bie FR sal csi acma acer wafer Alara

ro-~9t frsoTST coiq aicay ary aft f(x) aa aim fay save aA

wracy frerrae Batest A Aca aes xa (Forward inter-

polation formula) avatat Sa ecy tics 4 atafe ate x, -49 COT

Bq ST wert af acy afewocrs ita! «es ale fed! sacs

fice eterea cH Ate A, aS MMe AEA (chet n- VT ATS

asfae onteley fae sai ata, wry cet a BT a1 ST RTS YA

CHEN BI C4, TA fla) WeTwsfer n wis anelay roe Sas Bete Apa

MIATCSGiery xa FS ca, Aa) AH no HlAs Wawe wis | FB

d(a-2 wos Braces face ered a1 Gee g(a) Beers Fahy

FITS Bry a arwaitfafy rat afics canoes ity Fare ary

Cit, f(x)=— d(x) + R(x) Facer cl CATA o- A G Rix-9t ATT Be

CUTS Tl CFT

c=a{i=0, 1, ..., n) QA f(a) = g(a) VIZ, Als v=—a2,(s=0, 1,

wa, n) VA Rix) =0. wraca, fasecaa facet wRrcd ara farts

(2) =Aot as(e—- Lo) + aaa - LoXax - 23) te:

+ An(x — toa — a): . (a Tn-1).

OP GFP n-TSR Ber OAs OT ASS ao, ai, ..., Gn—S

sTsefy quasits fate ca,

i=0,1, ..., n-4% GM y; = f(a.) =d(2,) S|

{I4, Yo = (2) = do,

Ys = b(@1)=Ao t+ ash.

- =~ Yi Fo Yi —~ Yo 40,
BR, ay = 5 hh

Ya=Aot a1(2h) + a9(2h\Xh)=ao + 2haz + Shae.

= yot th 2+ 9h ag = Yo + 2Ayo + 2h*de

= 2y1— Yo t Bh ag.
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> Ya 2Wityo_ Aywtz a, = =* 31 ai ° = OT RT

V3= (xs) =o + ax(3h) + ae(3hX2h) + as(BhX2nXh)

=Yo + 8AYo + 847 Yo + 6h? as = By — By + Yor 6h*as.

Ya — 8¥2 t+ 3y¥1 — Yo _ A*yo
WR, as 6h BT he
SFSUY WAAF ACF APSA ACA

A” 2

ap = r=4,...,0-1, AI tg = Ate.

wirara vice az Cy,

_ 2 _ _

A*Yo 70) (2— Bs (222 -
Tata Na NK IT

+ A" Yo (2= 20) (2 =a} +.,(2=En=2),

n! h h : h

ZX
tq, Wy FI, w= Oo; WIR, 2=2o + he,

(7 T1 = (Lo + hu) = (to +h) = hu—1)

2— Le = (Lo + hu)— (eo + Bh) =h(u— 2)

L— na = (%o thu) —(%o +a— 1h) =hu-nt1).

ae oD) 1) A%y, + dun hun 2) gry +
d(x) =Yq t+ UAYo + Oo

lw ». unm t)) Ayo (0, 18 )
aces Tem FAVH TT AAA eters VT ace AAT wets

aiad 3 a, 8 wa aif area aaa wedie y, aX

ATTACH SIA CATS Atala area cist firs |

C23 fASGcAa =srestrs atesEria FS

(Newton's backward interpolation formula) $

WT FI, 0, ay vey Bey very Bn-1, On [Ome Hh > 0, t= 1,

soo 5 BEML thi, I-A = (95 - ih] WW 2M (mn +1) AAs FAPS-
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fahe watz 6 Yor Urs over Yas veer Yn-as Yn VCH ANH y= f(x Har

Afae ata Bdts y,=f(2,), 4=0,1,...,. GBB a 8 feat Bin

att wicg fee wires remiss ata St AZ GT o-oT WF

Peers flahat a AITHe MT FER BA AT! wears 4B (n+ 1)

Carel aicast AAI ee Taw aratet At apa METS CATA

TCT BH f(a saa ata fata sare eq, wrarey PACHA TST VTA

ATHY WI MIST ST BI) La, (nt+1P MRIs aitcasy fefers

y=f(r-or Fete nwa afrs ides fate sa ae, wis wa

CPST SI C4, f(x Veh OST STG SIF] LAT, f(a HT VHA

aie se TENTSS UUNF f(x) MEY ST SH, SIAC ola at n-whrs

EST SIF BCT S HBAS d(x} KS n- whe TeNST BANS

WH TT CPST ACT AA, f(e) — (a) + R(x) FCA R(x) Beows VAP

mM MR ot Cl CHA WITT GCM R(x)-aa Ay AS cars TN CHA

w=x; (i=0,1,..., 2) WA Ria)=O0 Bt Bal «iz ae aicaa ae

aceitiafy aya f(2)—¢(x). ata, faserry Beas ¢(xr)-CF

faetz

d(x) = bo + bi(@ - Tn) + be(a— tnx - ni) qe oes

+ bale — wna — tn-1)"*(a- 1).

MBSE d(x) AS nATSe Boma CF TAF bo, bi, ..-, dn

SIF SOLS QT SIT Clee fares AA Cla, i= 0,1,..., 2-4 BW

Has) — las) I STR p(x) BENS YT PhS AT) AA,

Yn = $(2n) = bo,

Yn-1 = Aen-1) = do + b1(- h)=Yn- hb: ;

— Yn Yn-1 4 w-1.
PCT, bs h h 9

Yn-— = Aen-2)= bo +b1(— 2h) + bal — BhX — A)

= ¥,—- 2ZA4yn-1 + 2h*be ’

| Wn 2Yyn-1 + Yn-9 4" yn-2 .
FeAl, be athe atn
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Yu-s = d(Sn-s) = bo + bs(— 8h) + ba( — BAX — Bh)

+bs(— 3hX — 2X — bh) = yn 8d4yn-2

+ 8A°yn-a— 67d

= Yn — Bynt Byn—2 + Byn— Gyn—s + Byn-2 — Gh bs.

Rwats bem gs Yn— B¥us + Sina Yn-0) = See?

GESITT BIA SIT MST] ATA

A" - ° A"Lust, r=4,5,... 4% bn = oT 3 n°

wz he) 0+ dynes el tn) , A” Uacs (2 fn (2=Z0-1)

esl ple
Lele “a)(—a Cn- a-2) vee (z= 2).

GAA, ATLAS CA BIT w= A=

+

WA, cant hu, 2£-an-1=h(ut 1),

@— tao = hut 2), Sot |

BE, ole)— yn t udyna + HEM gry, g + Ut MG Le gry, ,

by =

(utn—-1Xu+n— 2)(ut1)u Ary
sf see of

mM :
(0. 14)

ES Bros SHAT MH VATAT temo | ACS MoT MATT Veta

FHA AHH LZ CH, GS LA AAAS OA yn CUTS WH VIA iA

omsteast imate aTaITH SS |

Bayeael C.7 TGA AAAS we Gy Wests Ve Fae eivapris

YE eat 87 6 66 WT WE Uhewhe Wea ST AT
Fate sa |
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atrat C.3

aa (sere) | 6H
(WS oaficy) | Terety

© f(a)

30 _ 9

40 13

50 23

60 87

70 ; 68

92 Cereal 37 we AAS ANS Gata x daloa (7H) AIT

feces att) SIS 37 eA are Uieacty Tereis fey fatocaa

ACHAT ACH WA Wats Sas AAG coats 66 Rowe atahioa

cay facet att STZ 66 wee wae Bheacia Tye fica

freSorrsy emery ea asesrsas satye) Gs of xa alcarcay awe

farafhigs atefey-arah ats sacs Bre |

atrat C.4

© f(a) Af(x) | A*f(a) | A*f(w) | A*f(x)

30 9
| 4 |

40 13 6

10 -9

50 93 4 5

14 8

60 87 7

91

70 58

hey CHC, ye 220 a 87-80 _
h 10
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wiara faeoray acarira Rat SATA, {(87 oT WAN ATA

Awe 4(37)=/(30) + 44/30) + Mg A*#(30)

4(4 -1)(4 - 2) 4(4-1X4-—9)(4-3)

8 ! !
4 A*f(30) +A*f(30) +

Bei, (37) =9+°7x44('7)+(-'3) 4x6

+ TAMA 1 8) (_ 9) 4-7 ('8) x(- 18) x(-9°8) x oe x

=1095~11.

gra, (669% wig atq g(66) fartocay omstrat wa SEAT
ara face fate sa |

C.2.4 NeanctSsra ACAI (Lagrange’s inte rpola-

tion formula) 8

NT SI By Bo DA A y= f(x) BCS o-9FT IS GCHPRS | AA

UF GT CV CHA (1 +1) AAWF WA wo, a1...,0n GIS ST BLA

y=fherst (nt1) AIS AWA, ANAT yo, y1y--Yorwes Yn, CHS

BITE) Gta, AE (+1) CHO TAT WANT ot CICA TTA

ae aft y= f(a) aa ay are TS SRT fafa sacs Sy, Craray

Aeiste: aeticer vafe wy Fal za) aca Wwe fAwbras eH

Qe rary Wa, SA et ere ately aty wiefseeiry ATT

qlee aq! oF atetar wap ata Stam Vin seq] CER

y=f(a)-98 WH (n +1) HATS ATT BT AiR, aewatahy ST oa

sfsacs aft Seb TaRtwee VCHRS (x) HSI ST SY, GAA p(x)

US ARSE vn WA eT CATS Ata, BA (n+1) Hearse fafee fry

fica nga afteaty arotn fafee TESA cates (fixed polynomial

curve) Weert Sac We Al! Sivas AAT LCA CTF CA, d(x) BCG

Ge n USE Bre ga ft fe)— dle) + Re), WS R(x) Vw

Bae were welt, arpicty ty CES Aces WT We CY cate

a8 HCH MS CVF A CHA R(x) =0,
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qq 2=2fi=0, 1,...”) BE, ee e(i= 0, 1,..., 2)

aa fle)=g(a,). ata atencer was fez

$c) = col” — 21Xa — &g)*+-(e— on)

+ ¢1(% — oXa— wq)*-(a— en)

+ ca(a@— toXa — sXe —- &5)°--(a — on)

+ Cn(@ ~ LoXx - a)" ‘(@ ~ Tn- a)

MESS (2) AH GA nis WIS! oF FAs Sesefy

WITS 0, Cay.20, Ca“ CP MIASICY CTA FATS Bl WS vx=-2f1=0,

1,..., ) BA y=flrsd)—d(a,) SI 1 Stara BAT AW

Yo = Ho) = Co(*o — #1)°*-(%o- fn).

Roa Vo
Co ~ (eo —21)°"(@o- in)

viTM= ¢(21) = x(a - foes — M%q)°* (a1 ~ fn).

° = We,

Rea es (1 — oe, — gq) °** (@1 — ap)

KIASICT MAF VA MST TW

Yn = O(n) = cnlan— ToXSn— 1) °** (An— n— 1).

Yn
Qoars n= (Ta To\an~ 1) °° (n—-Sn-1)

BF AIA AST CAT

(e- iX - o)***( — £n)He) = Nee nas = Yo

(7 — woe — a)°*-(@— an)

(@ — way — @e)*-(es — ttm) **

eee (% — @oXa — 3)°*(w — Gr_s (oo — bry): '(e — an)
* + er - LoXty - @): (ae — Lr Xa _ nay: . (x,y _ an) Ur

(w— %0)-+-(@— @n-3) (C. 15)
Feet (tn — £o)***(an ~ @n-1) Ye.
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OTST TW Aatilay eR AE) ATS UTATS HTT ITAA aiaared

frafafes areas art sai ez: 7

¢(z)
(2 — woXe — 3):+*(% — en_-1Xa— an)

~ (2- ToX2o = ta) “*(1¥9 — tn)

* (% — w1Xas— @o)**(a1- ta) ~

+ r +
(a — tr Xaty - @o)° ° (ay — Ly iXve - Cr+)" ° ‘(ay - n)

(0.16 )* (7 - tnXin —- 7Nien %,): ° ‘(an - n-1)
we sete aircea fire cars atecar rae ze Sty HAS

CrAVoT |

AHSs Ea Sera Wace arwy oF ca, (1) CS ars y Atala

e-8T AUST SHNSS aly BRA Sty Wasa AZ oF CI CHA

BIBS UTAT HHS ale yas Aly Hal NCH, GIT GFT ASI oa

Hat BAS TTA HD y at wT aod ATS Sea Per sa

ara ; (2) eB xm etcaten onteer AAR athcarr eicaters ca ; (8) BST
aa reafe ef aaa ads eins (a, y,) ATelr cles CATA HTD

TESS gay BY y aa atm ffs sat ary coals AEH RSS cy CHIT

y WAT Bey ae-sa Wre fate Sa Wal BA, y-CF aM BIH

Fla) WH AT Sata NATH AT a CH y-MA ACAVS o(y) ACT LA Ay,

CATT CT CT yr SAT one ate Picae aew ator ahs

acatn acs fAea glyco GSE n-aTVe UerNs yy) fers afrahes

SU Aeaver La acay STA AST AA

vy) = Gee =e ne “tne bel
y= yoXy — ya) = Yn)
(y-yoXys— Va)" “(ya yn) *
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fee, aiaticen eaecaict wafary are OS CH, OF AST CT FE

OHO OI HE FATT ew oT Bis eq acetaears ay FHSlTS:

fafea sicws Pe wate a aciens cafe fer sare fica acas ATEe

SI ValsT ASAT Mes ays ofsacy oq TSS a] Vrs faery | Fats

ACIB ANA CIF CICS ATA |

OW.Cs8 u. wrmces faffee ataeh weets ser Baye

AHS MPT VA a, -t Ata farfy se:

x“: 0 9 5 10

Un: 8 19 13 223

Haey ANaitasr aver acarat Sal cas AT | |=|Slaca BPA A

8 _ 3

(3 - 0\(3—- ag —5\X3-10) (3-0)0-2)(0—5\X0-10)

. 19 . 730

(3 — 2X2—5)\(2— 10X2— 5) (3-5)6 -— ONS — 2\(5 — 10)

88
(3 — 10X10 — 0)\(10 — 2X10 - 5)

OF CUTS HAA BTS MS wy = 33'S.

C.2.5 fas “tees; 7JSj (divided difference formula) 2

—« Ofaticas eae Acoca TE Afacy BM GE CA, WA (a, y) BA Ya

“aie AerAtge ay, wine asfos ay Bias ere Aelea

fatcam wea ae eicatt Tet FE G ATCT GAS GealG Gory az |

a ately ada aareafare ay Sete y-at wt aor Hevea Fafca

Bie Gee TaRS e1catt Fal ST ACS Gs AGA Yara Mls icxracsa

(difference operator) ATStAt SAl SI ITF |

TT FF zo, V1, a, Zs °"'s Sorte Rte e-9F BUISio fafea ara

GR Yor Vis Yas Voy 1 ROR BIT ACS yo f(a WHATS ATA

Beh, y= f(a,),, 6=0, 1, 2, 8, «++, SRC,
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flx,, 3) | (ai) —f CF) J (vs) —f (4) fai, a) SUH f(x,) 6 fasror
Xi~ Lj Lim Uy,

aay wre Foe ately .

S (sg, 2&3, wx) wn f(s, 24) — a= ait in Be)

~ Cay ~aNe, =a) (es Me an)” @x— aon — 2)
RUG f(a), fas) 6 fla, -98 fro Bhs Froese aides) asec SS,

oot Surith fafen aie foe ates facet sn ate! Atetatwiea,

f(a) fla 2)
f (v1, me" eae) :(@, — 2a) *@.-a,) = : (ag — tn)

4 Sf (an) __
* na) - : (an - @n-1)

ace f(x1), (xe), Mone naires froe otielay; Ae CUTS

mips cata aie ca, free ites aefs aifera (symmetrical)

SHAKE | vl) AH 61, Oo, °°, On TT CT CHT WCAHS SY, WAC CF

WIT TW ASAT Gewrws (symmetric function) I Ba, Aft (1, 2, --* 2)

GI ATS FIA (45, -°+, tn) 9T ACD f(O, °°°, On) =f (0515 °-°, Oin) BAI

[ GatCM (ia, +, in) BRR (1, 2, -o, mT A CATT BB FBT (permu-

tation) Bt 4; Ste] 1 19, - Tn, G=1,°, nD) I

qty SAAT way a, yl) WH asa GA n-WTSH AlTHS |y,

BVA w(a)s9F n- wa Powe aifay wes aelte ofrecer Bes |

id

Hats Wy SI g(x) —a*, i=0, 1, «+, m, I v2)- > a; gi(@)
| i=0

=a9 tay gi(a) + eee + angu(@) = a9 + ay2 tagx? + eee + aya”.

BVA, galas ata wlas os ateiay
pb” — a” '

gu(a, b= Bt +B Bat tba 2 ta".

aS a 8 b-97 SE Bfaf it (homogeneous) (n — 1-wfrs BATHS

aie wef aE oe ca, aE MIRE BwOly orT TAP TT ees ot
are Se ater ary zs atPrgiba “Terxer aw (sum of the powers)

QE (n - 14 AAT :

43 |



6T£ -wiPfrertcer TASY [0.96

CCA, gala ar FeClT Hite row ote |

gn (a, b, c)= 19" (c, b)— gald, a)

- le FOP BD + oe bMS +BY) |

—(b*-++5"-? at see bat Le)
- (or — a3) 4(cn-2 ~ a®~*)o+ ace

+ 5% ®(c? — a?) +8" %(e— a)]

= {(c%~ 2 + act 8 + ++ + og 8 + g-2)

+ (0%? + ac®~* + ++ + eaTM"* + Gg" 8) +>

+p 8(¢ +a) + b"-2}

a, b 8 cx9a GAG Afefqet (homogeneous) AleRF BWA Waly

(order) B05 (n- 2). ARBIT, gular, aa, °**, Oy) BCH (n— v)-NeT PAE

fafa Satay BAS 1 ASAE galas, --+, an) VI Ml STS | Ti

Yala, °°*, On)\S SIF BZ I

Qt, WT FA, 2-H CW CHA (n +1) AVA PSN A 6, a1, ,

Ui, Gn 8 OHRATT BAT GG BA y= f(x)GF We yo, ya,

Yes °°", Un HST BiITH 1 [ ACT MATS BCI CA, flay) —=y;,, i= 0, 1, °°, ni],

BWM, KS (n+ 1) WAS y Atlas fSfers wes n-wa aiataafafag

faoe oiefey fate sa care TH |

gia, BTN Faas ata

fla, x ~) = Aa=Lle) + BCA, fla) = f(a) + (w@— vo) f(a, Xo) ;

f(a, 2o)— f(o, v1) |
f(a, Lo, & i= (

tv 1).

; oa He, Lo) = f(#o, @1)+(e- — #1) fiz, Zo; %3);
| CR M2) = flo) + (o— ~ #0) flo, 21)+(a— toXe— ea) fle, #or @);

S(a, Lo, ®a, nat (e. to, 1) fleas 2n ts)
am, fle, Lo; o.)=flto, @3; wq)+(2—- a) f(a, Lo, 3, ws)
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: Vous F(x) = f(x) +(@— ao) f(to, #1)

+(e —2oXa- 21) feo, #1, &a)
+ (27 —aoXa—21Xa— 29) f(2, Lo, 21, £2).

eter cofiica Pica ther! wc
f(a) = flare) + (w— 0) flo, a1) +(e - @oXa — a) Awo, ta, 2s)

+(e - — 2oXa- 2 (a - 9) f(@o, U1, Xa, as) + “ee 7
+@- — foe — @1)°*-(@— @n-2)

F(@o, G1, Ua, Ca, °° Bn 1, Ln)

+(a—a@oXw— ay) + (@- an) f(@, &o, Lr, *** Ln-1, Wn).

HIT f(r-CH BAN f(x) = h(x) + R(x)-ACA AST SAF |

SAT

da) = f(%0) + (2 — to)/(@o, #1) + (@ — eoXe— allo 1,%g)+°

+ (a — &o\e — @3)-*(@ — na) Sto, Wa, ***y Ln-1, Ln) 17
S45 -R(e)= (a — oa — #1)---(e - Baa Ke )

Fle, Lo, Wr, *** Una, Sn).

CIRCA, ABTS G(x) WHR oc-M LA o- TSH AHF A OF

BE Cl CH 2-4 HD o(x)-CF f(x)-9a Blan ay ferry Wears

aa] ay ae cee faticaa faoe ails aes wa A! Rts,

R(a)-c# «Ui & favscaa oendsys ares ee weasreias ase

AH |

Bread C.9.e Grea 0.5-9 Borate war ane POS

aiday yaeritde eal ate) ware aarena fies aides area

Hwee Faraaet |

fae ates ata

x Uz Adtz Adv? ux Lv?u

0 3

8

2 19 9,
18 - 5

5 73 1°5
80

10 - * 233
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[Mat A, A? 6 a aOR ThA clea, EST e OS

way from oniefey facet sary }

WA, w= 84+3xX84+3%1K%94+38x1x(-2)x(—°5)=86.

‘C.2.6 fase Neko aaIcTes Meters FAS

facicna faareq MtenfS 3 |

alan cacafe ct, aft St (nt+1) KAIF WT wo, 14... 8m 8

SKA HD BNWT y,, 2,000, yn ST MCF CHT ACS yy — f(r)

(n +1) FEATS AT HA, BAA, F(a)+9F n-whas PaTe eitelay Vrwy

F(xo)
— £1)...(&o — @n)

f(a)
+ (1 — oX%1— Bg)...(ea — On)

f (an)
“4 (tn — oN@n—~ £1)...(2n — na)

f(@o, Vayeees tn) =O

+.

ait, ace TS SPN «Ht CT Cola ATH SRE ACT HT

fla)-ar Wit fae FATS ACA f(e)-cH KG FENG BlARF g(x) WT

afrafes FITS BHI GF g(x) Wt Va BWA A, «=r{i=0,

1,..., 2) BA fr) = (zy). AAA f(x)-4F (n+ IPRA AT Sl ATR

HI WIHT AAC d(ax-et nus free MIs d(eo, o1,.--,0n)

fafa en a fe arey tee BNA nT Ree athe

STF, GF dro, L1,---,0n) LHD STS WI GT f(x HAF (n+ 1)-HHAF

free otelay ty ere, Fad BH ye) — HIF — BY, WA

Lo ~~ Wy
(Xo, o4)= =( 204, ao, (to #1)

ate Cale ml CHoj l aicaz o(z, Zo; Bis o0En-1, tn) =0

BT. Oe, ro, 1;..-Cn—2, Cn)

- H(t)
(x — wo) — @1)-*-(@— @n-sXe— on)

+ (2)

(to —aXro—a1)*"'(@o — ate)
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d(x)
(ea — Xe — 2a) a= an)

L see _ b(an)
TT ewe i ==

" Gn — @1)"*-(On — @n—1)

' (e- aaa — a)** oo( n)
(to —21X2o = te @_)" Go ~ ta rs 5) Meo)

(2 — aoe —ag)***(e— an)

(,—2)e,—2,)ler—a@,) 02)

RA; d(x) =

+ a (g- fo)(a—- )*- ‘(@ — tana) ley ).
(an — Loan — ¢1)°"-(en— n-

C.2.7. sitesas Nels. eicasmicl St aeT (Central

difference interpolation formule) 3

WW FI, a0, 1, C1, Le, La, La, Va 9,.-- QO HF (Qn + 1) AVATF

ay aay wlers Ate AE UT CA, a= ao tih, i= +1, £2,

£3,--° 3 h>0.

GB ACH AAT ST HAT GEG OM y ROG oA AAT LHS AF
y =J(2) $98 ys=f(a,;), 4=0, +1, +2,°°°

_ pa, tert oe ater ecw Ete, AH fale LG

TUTST BAS dla) aa Weafows SN ST aA alr) AT BT Ca,

a=2;,,1=0, +1, +2 BA, daJ=f(r)—y, Be, fcr foe

ottelsy 2a MATT (C. 1.11.1]

(a) =f(@o) + (@ — to)f(@o, a1) + (a - woe — @s)f(@o, £1, 2-1)

+e+(2— aoe - t1\a- w1)f(xo, 1, €.1,%_) +"

gaat, BAT fracws atts

flo, #1) ~_f(@o) — (#3) (es) — f(@o)
Lo ~~ 21 11~2%o

wm Yi ~ Yo ~ Ayo,
h h

f(@o, 01, w_,) _f(@o: fa)— Les 1)

sm - fAes) — f{ao) _ fe) —Lig-s)\
f1- %o C1 —- 24
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= ; {Vee uaa}
h h Qh

1
On? (241 — Qyo~ ys t+ y-1)

Yi — 2yot Yns 4° y-1
21h? "Ol A®

CSafasiey ceetcnl AIC cy,
t

No, @1, €-1, Lg) = ark Heo, @1, B-1, Le, Z-9)

“4 ia 2 Sorrfit |

aices Stas aT

2) = Yo + (257°) 40+ (25% a= 7. a’ oT

+ (2= #0) (2= 2s) (2-2. 4 My
h h h 8 |

2— %o\(e—23\(x—-2_1\ (2 —25\A*y-_2 | eee> liar MF P55 ar *

aaa, Aft Cray ate ASSP mu, BIRT

O- Wi y OHH,

Barr MSs VWF

Ha)=yo + udyo + MED gry, 4 Ut Dulu—D) js

4 (ut td 5 1) 2) yay

=Yo + UAYo +(5) A*y- i? rs A*y_4

+("3 + ‘| Ady_at- | (0.19)
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— RS TM ASAT AAT ace! "20 (Gauss’s forward inter-

polation formula). .

BTS, AT SA, o-AF (Qn +1) AAS AIT BTA] AiTH

H45 CHO Bey Lo, Cur, Lr, Cag, Le, Ung, Vyyoec¥- ty Urry vee

KXotih, h>O, i=+1, £2,...th,...,

MAU, HBT Sa By afr hat ATT 2 08 BD Atal

STH AES HSA MG ys =/(ai), i= 0, +1, £3,...

way faticay faoe oiler cee sratenca, aft ses See

TENSE UAVS g(x) ae afFafos sis cer cid ay Ba y,.

a=o;,(t=0, +1, +2, +8,...) A,

b(as) =f (as) BI, GAC APST AWA

(a) = f(29) +(a- ro)f(ro, @-1)

+ (a — aXe — 2-1 )flro, 1) #1)

+(@ — 2oXe—@-1e—az)f(eo, w-1 11, €. g) °°"

=Yo + (2520) Ay-1

+4(75 #0\(2—4 o=1 *)(us-v-1- 240 + 20-s}

= 4 2= Zo Bm Lo\(L—~ Vay A*y_,
Yo t+, ay-s + (75; h 2

1 ed (25 #3) ov, = ae

h hh.

68H HE TE we E80 dy 41,

Bate u-l Sarthe | wSract *tew ay

‘lu t

d(x) = yo +udy-1 + (“ 7) ava

+ ut) ary Yat" _ (0.20)
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ae Tem NST MSTeNT CCPTT LT (Gauss’s backivard inter-

polation formula),

att af o-ST (Qn +1) ARWS ATT CHET] MTF we); 26, Ze, L-1,

Ue, Lig, Ley Cangr, Unger, (=o tth, +=0, +1, £2,.:.) G8

y=fenat att rem UF y=s(e) SE yi, yo, yar yaa
Yas Y-at1s Unta, SRA faearaa ioe Aifsy aires TRAC

g(a) afr any safe seRtwE UTES UTS A, din) =fla,) = ydi =O,

+1, +2,...4(n-1)) @ a=a, (=0, +1,...4(n—-1)) I Be,

BRA, o(x)—f(wsr)+(e— a) flai, 2) +(w@—-as1Xa-%o) f(e1, Zo,

te) +(a—-xviXe—-aoXe-—2,4)f(a;, Lo, Le Lui) + eee

= _ Y1 — Yo

y+ (z o,)(¥=¥e)

+ (e-ale-20) Gag ae meres

vs (E524) do + (25%) Ae
e-0,\(4-2,\, «9

+ h h ja Yor

aq, “SSe ey face neni WA

Hx) =y1 +(u—1) Ayo + (3) 4*v0 + (s)a°y-s

+ (” yi *laty. ate | (C. 21)

KF TA SAT oereatT PeSsty alee *RG (the second back-

ward interpolation formula due to Gauss).

Stfrie-ea aiashes Hees cicero “TS (Stirling's

central difference interpolation formula) $

GET AT FA, oT (In +1) WIE WA 20, ro tth= ay (im £1, +



O27) fa BE

Q,...,4.0; h>O) Ro CRT y=feher wat fleo),f(e,)
=f(eo+ih) i= +1, +9,..., +n Wal We! See -h<o

<moth, $2 AW WAS CHA got AAT WHT flehat Wa

acrid Ths AR Pete sare act Btftnar ae ee ocath |

ce aicefSw Sort acaba Ss Hote za gioa ore fe eee

Btfisar attire atley-acsed vals shen ar as ald wrace

Were

wu? —1) A®y_1+ A®y_¢7 Ayo + Ay-s

2/,,2+ ttt Atyigt- (C. 22)
afb Va BifA-aT Tigsfirs otefey etc LE |

CaCACeTs sles HNolSss ATSSHIS1 [IS (Bessel’s

central difference interpolation formula) $

WT PA, wT (Qn + 2) WATS ATA ao, =A tih(c@= +£1,..., En)

GT tae. =Lo t(nt Dh 8 SHRNN y=f(e-os WA w=a, (¢=0, +1,

+h 6 nt+1-S8 WH HST BIE CIA, ao-h <a <aeoth

PIT WITS 2-H WAT ST f(a)at aly alow ahs SAT]

fate sare GS ra Yq Goce) Grrr aires weer Aca

‘es mpteatay fasty xa alta ((C. 20) @ (C. 21)) 1e fart oe "a

pen ay wafer wtata trots fraar :

—Yot¥a ay ult —1) A*yo t Aty-1

+ Man ED ary s+ ve (0. 28)

ME WA CATAL ALA "Zl (Bessel’s interpolation formula).

eT AT Coral AT v=u-4, were

—} "V0 +A" Yo
v 9:| ee) tot 7 Yay 0 Ayo +
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wv*— +4) 05 ( 2 — 4¥ S—$) A*y-1t+A*y-s
31 a°y-1+TM iW es

+, Uo" — ihe 8) ty at ve (C, 24)

+ ——__4

- a ere corer ar els faeqat (An alternative form of

Bessel’s formula).

eta aft o=0 ue ‘ ay % Pf et L om ao + 2 ate af

cain wun fhe waftare event sae Bs, By carcass az
a TIS SNA VT aeaca als Htoty

4

Ea) = Yor ts ; A* yors V-24 3.4 y- — Y-3 (9, 96)

RaaT WAS aewiciy iH GS TET WaT CFB WAI

NFS | CF carers fae NS Fon Sy |

Bw. C10 Tor atzice awe orea fSfers are ahs

BRANT 52 WAI AAS Aheraciy wen yyrata fitz sz:

way C.5

aA ( FHF ) SFT]

(1S wafers) | TE ate

© f(z) .

30 9

40 | 18

50 983

60 37

70 «5B

atte TPR BEN aR oma MARES. ater. maria

MCAT HD fleet wy Fe Faw I Wi Mfrs TM cHTAy

Otet Bere ace raafts welsh aoa sri Be I



Be. C11 Aro sae ae cals wera WAG crate sie

Sacstea (x, d(x) WA cred Bite! BAF (abrcisca) 15-47 WI

24

C.2:7) ofafeg

‘wrat C.6

atefay-aTat

2 F(x) Af(a) | A*f(z) | a*f(a) | A*f(a)

30 9

4

40 13 6
| | 10 -3

50 93 4 5
14 3

60 | -87 7

21

70 58

STE y= 23 = = "9, Beast EE (C. 29) eater rea aI BCA

(59) = #(50) +2 Af(50) + 4f(40) , ( (ay A#(40)

4 (204-1), a°/(40)+ ” 4/80)
6 2

a 4 (2)°(04 - 1)
A*f\30) = 25°456 = 25.

Cribs (ordinate) TT WAC eH EE ATRIA fy se

atray C.7

2 y= da)

0°00 *3989

1°00 *3490

2°00 "0540

3°00 0044.
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ara carn feteq wae (0.95) afrry eicatar) starz

arate Hess ASHE toy SITS Br [ AteHt C. 8 Fa J.

GLH 2o=1, ye Lom 14 Svu=u—-$=0.

ata C.8

rtelsy-arat

© d(x) A¢(z) A* (2) A*¢(z)

0°00 *8989

— 1569

100 ‘2420 - ‘0311

— "1880 "1695

2°00 ‘0540 "1384
— 0496

3°00 ‘0044 |

wrace facdy araie Atetes

ne) . (100) + (2°00) _ 1 474(1'00) + 474(0'00)
g(1'5) = 2 8 2

= ("2490 + '0540)k + (— 4) x $('0073) = ‘1475.

Wife 8 CATH Was ateTfas iielay acme TE Vee Tl Sats

Bla AH LE CA, VSS 2 6 y-9F Fol are aig cars Aahfew

a aes sara cata faye ace emt ate yas ate Pcy

gets ya acces xfacy sare fara Sa I seats AfaceT Fas

tation wel se, WAS x ae Mel uaa fF afRSw

ACH NCAT SIS ATH AS ATT SIG CHa WHS Wala

wal ain) fee fafea a fefer afte adage aq ete a
_ 3

CHAT FET WB yee Fale STINE CO, uw = 1

wat ONILa sIcaz fafea afafefere fafeu xq ecaicia ey

RE AE CH, COTS CHCA ANSON TE A ANB te WERE etcHT AT
RAST oH ae oT The VarwST aete sale Pfs arog Cafes



ARNOT WT BSUCT sacs esis as ately arr opera ae

Ay Cwalirs ites omefiy ret cam stearate Sea MTT 6 SCT

cre Mmeafacs ea ST ateatr WISTA Sy al gt GE Saqy a a

omefaa att fiins ecateq eq ati wee Gray ca, fafen wa

ataata fafen wenge y Arce fafen ery Wiest Fal By ae a
Siees AAV ea atace Frafs atersy CBR Sa BAI cata, aft

HaHa caters FeceT oat OTD aifiees AIT CUT SNE WH, THEM

POS Tay Acaarat "eat aes cacas farssr 2-9 ary FASers ste

a fee Boryh ar ay et) oF sz sacs ata arararfa

a-t Uy Ph 6 OTT wT acait als Som wefss

Sista, Ae 2 S ya BBN Aas [At (Qn4+1)] Wa Bal ate,

rary Wifae~4F G YRAVATS [ Fl (Qn +2) ] Arr BT MVey cacAeara

a water afeeer Gach afese af o-oa cea ataratfa

Teast ory attra ata fife save ey, ate aT u-~gt Wer (—-1, 1)

Saray ctturs face a cacaa fare By [Crtenie: ate --a<u

< 25 BF] Starr Dif wa a afr wot atT (-1, 1A

ayaratfatar [ Crrettws, aft 25 <w 75 we tS ah - "25 Sv

< 95 SI} Wary CATACH Wala sary Bfyswq wea AheT!

wey 1 | «asay yaafe qweaty AY AST Bry CHA GAAS FWAq 2-07

awe utaf ater etiiee sr) Saez atete a fre Roe

orefey Za WARIA Ql ahs cars |

C28 Seca sueess a Sesnaen eies (Sub-

division of intervals or subtabulation) $

WA Fi, eA wo, oth, cot Ah, eo + 3h, ote Aatoafehy

NICTT BCD Cota IE SCARS W.-M WT tro, Uzorh, Uro+sh: Umo+sh

Sunfe wen Se! dics atte wea wan. ata, Ves Tals

GRA] BACT oF ao +h, Cot Ak, Lo tBk Sorte (k <n) AAtse-

fate WTS GH wn~4F AA thzosk, Uzo+ak: Ueorsk Sunfa fafa

SM BWI MUTT eT AED WMO Lh BOG ht Gals ate
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etanas Udic peg, (¢ SS Ate yore ai) 1 Aretatws ¢ BCT

2,65 M10. a8 Aiettaors ay Bota Aor Tl CRT TENS

(subtabulation or subdivision of intervals).

gta, WT FF, AS EF UR aR Sates ABET

Ath, = Useh — bz, A* Us TM Uc+ah QMarh t+ Ue serie ‘Ss Hitz = Usths

Eu, = E( Buz) = Veron SOM, UF WA, H=A+1 UM d4=E-1.

BTA Wy ST § SE BCH NAY AACATSHS C4,

ALBA St. = here — Uc, 62 Uz = (Stn) = dUeek — Ue)

= 6Uxik — Us = (wx +9k~ Un+k) - (ue+k - ux)

=Uzpak— Ween t we, SONI,

GI Eth = tape, C2 te = E(EUz) = (three) = Unrar, SON |

BIR, 6=E-1 VR G=H+1, Sofi

Gat, 66 6-4 HF AS H-9 HHE ecee fafy sa Ae |

~ARGSB, Cy. = Urath = Ucrh = Huy.

Weta H, Avs af cota Trenififes aieal aq) ares,

ae mae ficmacas at ee 6s @ acates ferry ana Sf

AAPA (equivalent). Ais cHtq BAF fle) CAT H TASS

ofraéq wtaca st erates CHS es aiffasq ataTy) weds

Ef(a)=fl2+h) BI S48 eY¥(el=faetikh=f(eth)=Eflx) BI

1 1

wiera, Bataan feces stigs c= He =(14+4)*.

Fer 1tonen(i+a)? ayy : At z(3- 1) 3 4*

a(- -1)(¢ 3) gat
ers cites =f 442/24) a ge

Abies) are



0.8.8 ] “fae 687

Xa, a= [2 a+ A(L 4) 4, +e]

hee

relayed
refbae (2 - Late -T

“are h(a) bare tor
WIAA, Sur, 622, 6°ur, SOMA We Au,, Atuz, 42u, Sotfos

aterea HQCaS FrthS ave |

GAT, Ue t+ ble = Uceks

Ste + 8 the = (5 + 87 lor = S(1 + Sie = bE Ue = Sets

(tz + Str) + (Sth + 6°t2) = eek + Olizek

= (1 + d)Uz4k = Etletk = Uxtaks

gp Fg + Bug = O"(1 t dus = BPE, = 8 Werk,

Sherk +O Werk = OL + duce n ObUr4% = Ors ok

Usrak t+ dUz+ak = (1+ d)uc+a% = U4 sk Soriti

GEST bersk ATS coutey Us+rak, Useskr--Uert-—ak Sonte 47
wae fafa sai ata aft are waters Ateieay A w, 188 ater fry

Sal ty, Wrera GB vals MP ST wan, ATS AT fre Fal

MNT STA cord CAM AT CAA FATS Ary VWasy sera few BT A,

6"u, = SIF | SAH, HI FATS BA C4,

8" ty = Oc BO Ure ap =r =e (SIF )I

DCA, SCAT AAS WAT STA wept AT alas fate Far

WF (¢=1, 2, ..., ...).

erreere:, Tia, h=b, kel MR c=5, SIA errr wHely
CUCs AST ITT
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Stig =('24— 08A* + 0484 — +++ )tee

87 te = (044? — "03824° + +:-)ue

5° ty = ‘0084 u + «::

Sorte

Bei. 0.12 1950 7a iTS fafea WE (ot) HED Frais

le ATely CHT AAAS CHEM BLS! Tis, dre, leo 8 tarde WA

Corpse emer Tas etcatt wea Fahy se |

araat C.9

IIA (AVA)

x le

17 9280

29 8672

27 8186

32 7615

37 7001

ada bes Sortah areas awl wate sacw aca ate aT

ROT ATS, BITSHS Aeea wiekay-AlaY soq Sai Arey |

ata C.10

ag La Al A* le A*lz Atlz

17 9280 - :

— 608

92 8672 © 122

- — 486 —9207

27 "8186 : — 85 949

671 42

82. 7616 = ss
= B14

87 7001



0.2.9] — “fre 689

SRM, SAAT AE ATTA BT GN 15], = 0 TT Hs

Siay = — 149°662, 321, =17°878, b°u_ = — 2°458,

6°47 = ‘898. Sivas las, lio Sortie freq frafafas area

tor BT Was A 1-98 Facts atref faite aration fash

WS CHATT] BTAE |

a bx él 67 lx 8° ls 541s

17 9280°000 ~

: — 149°662

18 9180°388 17°878

— 131°784 — 9°458

19 8998'°554 15°425 "398

— 116°359 — 2°055

90 8882°195 13°370 —

— 102°989

21 8779°206

C.2.9 fas STSBR=ISI (Inverse interpolation) $

aaiceyT Ac ET Saicatits aitiva erice ara faqs

acaacts freer wren scafeaa(C.2.4 ua )]) wey Bare

asp PMSIls | Ata Bc AA, Vie Frawiba ta Sica aca

SUT ACMA AtaCTA CTS |

ae baa @ pat stony atrmifas ay Crem ater aft cir]

BINT ASS HTH a CF oT ONT PASAT Wwe Way SY STF

y-CH xo GF CHT AUR, CAA ACT BA, y= fx) Wea facyz ates aTaH

TURES owt oD yor ata faftar awa aR YAIrAtw awry

(direct) accra aT) FRE orca ( Ute Wty y ews o- 47 SAA

fash ) aft maH aeSs y-98 Bey ot ary fae sn etcatey BF

WIT UAT ATS (inverse) av WaT WHAT UB wes apy

USSR IHS CMP AT 2 8 MT MIF WATT" (one-to-one

crrespondence). SITE WaT VITA FA WS VC eCFO yas BORG.

we ty al ATT MS y= seat FIGS BUF = oly soe MST

44
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Mt Fal Ata) Ger ATaW aos y-ca GH SANA c-oF BTS

atcriewe ( erere) acer refs ecaict fife wr aT ae az

acaricse FITTS ecw qq] By) GHC TN Wey alee 7

fasicra Pros stiles wae eiratay, stat aretate: o~aa atpefaz

afta ( Chae, Wa FH, HAST CDSS ) ees ead yet Thal Cryer

as aii fee ata Cafes tact wets aq wane FAIS armoTe

aafs act Fr MT) ty Ban co aare BAe Breil,

atecer wae fatiraa roe ateay ya Cece erated WasiTy

Ufsrre afer farns-fircey watts Sa Gs BS Fa Baty

We ASAT MF | aT acer wWeetre we Aadacaay ay |

Bz es eerie wre aay fren acer URE sa

aTFIF |

aft wat Wa ao, 21, aa, °° SON (a,—2,+ih, h>O,

6=1, 2, ---) HST ATF 8 4K Wht CHSAL ATCH VATA yo, ys, yo,

oe BO Arr oF oT BMP yom ole) aa faarw nfs

V2= H*yo=(1t+A)* yo@RyYot xa yo+( 5 )a*v0+ - ata, aft ans

ates ees cles A UD CA CHT FAT A2y,-CF BES? BPAASITA

HIS HY A Bal VI, Start Aes VWI

Ye=Yo t+ adyot ae 1) A*yo. Hq Clq y-4F BI a fade SITS

ary 8 fas aTlsatioa wateTy fy sca Ste Wrkrses fads o WA

CT AUS NT! KS Bs a Aatery cacateys atata, ate

A*y,-98 MAS Uflewr coty ws ethers Has yey os vals

Aca t SA] VA, GACT BTS CIM AAS AAT CAAT | «= PHLVTT,

afe ataticasn rare eicatt Sal We, GTI AeTSAAT CHA TTT CT SE

ya way oor fifte ary a2 G2 valet ace Fata qT sera

SCI al | Bice cary atalors wecery ecapay acéa ary Ae VWsTs

Se Bea oil Per Fate arate wiy as ay | Gare fs ares

wine A Tels acatt sa CAS HiT) | ATI :



0.2.9 J ‘se 691

(1) Becarea spars fafay sets (Method of suceestive

approximations) °

CTA eS a-Si CHL CteHT FI (HFA) Ge TWeatAta ( 47,

Boe afaetacsl afaasq era firs ace aicse afFafes o-et AIA

CRID BI AI (0, 1-4 AAT MTS) SHAN,

Ya=(1+ AP yo=Yot 2 Ayo +H) pry,

. + ta(a -—1Xe- 2) A°yot +

— 63 WT CAF x, oo? SO AAT ANA VCH oH IAT BARAT ay

fate al er) Seca ATEN ATT a, ae SHAT 2, ot Sth
0

AAT CA CTA Vz

Vn=Yot aa AYot tag (a, —1) Atyo SAR BIT CATH omg fasta

BANAT a, fart Sri BT Gas Nhe ATy

= Ya ~ Yo . 3 a ,5aa" 47-4 4(ai-1) d"ve HATS HTT ot, oo Bortfars TAT

OTH At SS APA TW a, frfA Fal VA eR Heal VWF

_ (yx Yo)
Ayo + (as —1) A°yo + Aaa — 1Xa2 — 2) A*yo

OI. GEST AAA Bre ey Word al WITT Ge a-at ata ally

( StAVSATS! ) ANT VTL WT FF a, 8 ays Be AAA 1 ate HATA |

racer FaACH 2-4 AT BCI

g=a' B+ A.

WH CA, yn RUS y-4 CAS AA AW BCD o-9a aly [AT Faw

RCT |

(2) Dea was nielsr YT EA :

ATH FA (origin) 8 AAATAA (coole) HIST BA ae WA CQLB

SUI CTRST BT GA HHT HVAT oot SS SAAT a Fe sa

VT NTS yo- MF AT y-- TF WNAGT AMAT SA | GATT HIN AeA
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yz=(1+A)" Yo =Yo t+ % Ayo ae) A*yo

-He~ eno Ayo t* (I)

GE yo (1+ A)?"* ys ys +(@—-1) dys +o ie- 9) 2) Ay:
+2 We Xe 8) pry, +. (It)

[w= mo, #1, %a, °°; H=Lotih, h > 0, ys= yi: i=l, 2, °° J

ate (Tay Bey wets (8—a) @ (II-aa Torres a facy a

BCT AA OTH CUA SIT APS VWF

(8—a) yx t+ aye = {(8—a) yo t ays} +138 — ale 4yot+ a(% - 1) dys}

+ {(3 — a) $2(@ - 1) A%y0 + a(x — 1x — 2) A” ys}

+ {(3 — a) tala —1)x—- 2) A°y,

+ at(e —1Xe—2)(e—- 38) A*yst t+: (III)

att, yn vets SY aie niape wel Bey FATT 2

OSy Sars lay SIF = jf LITA MSR NTA

(3 — a) $a(e— 1a — 2) A°yo +40(@ — 1Xa— 2Xa— 8) A°ys

= (4 —1)(e— 2X8e@-art+ax— Balk ~0 MII ec = a.

Sees ANSAI (LIT) ale fears Airsacts HT ATT «aay a

marta fate scr nat ce yee ( act Faz) on-st Prepaet wirse

sey ara factrara I 4A BCA

fers are] aE AIT Becsrer apa frefqe-crefwRe

acacata fas cars AeAcera Gara sax ay Wears AAI

Bxraracay | 2 rahe acacia frafaftwe frsnne erfiata-

CTs

faeocaa acatirent xa

ya yo tu dyo+ MHD pry, 4 AH DH) oy, 4

CUS NST! TH | |

ya ta vo wu-1)_ulu- IXu~ 2) po, _... ry)
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(Ivnss UPeitiogs eq tai at tery Cet @ aeefh wea ara

U- ALT MARAT 1, ST BWI x25 =. GF (TV)-95 Th.

ated uaa Macs aRlA Vea wat FST TPTATT sipeg) Te

eM Yo — Malta — 1) AY Wer (tery — 1X2) — 2) 8

mn Ayo 2 Ayo Bl dy 4
~ Healt = TXtea = 2Nurs - 8) 44 see (Vv)

4 | AYg

SAT yA on SPAM 3) Tht We
wt Yo_ tate) — 1) A* Yo _ Ua ha) — 1)(tu2) — 3) 8

“ap AY o 2 AYo 3! Ayo A'Go
_ Uae) — 1X2) — Xena) — 8) Auys

4 | AY o

STS MATS! BPA ataefene fee sari cars oncz |

FICICY WIS APA ATT AT ae BA, SCA yore BHATT Facey o-as

tty oF yaRETS oper Ay y= 2 == 9 COMES wy = ao + huyy CAC |

C.2.10 fasas e[caB> ic} (Bivariate Interpolation) 3

MT SF oS y 8 cHty A BAS z—f(a, y) Wx 6 y-4F CI HA

SG UCAS | Oa, Ute 6 yet AEA AGS ata eC WHAT

2-9 ATT HST ACF, GT GHA HATA 42 ATS (a, y) Wa BV BH

cata Qf aicare aD 2-oF TTT ate TERS Teta fee sari ate

GF GH WAT Ae ERB LSP Wrisewwics aftasa Sea

CAT) CAAA, Maa faz [ o aefy Hare (x) ASS AWA AT ]

Agf(a, y)=fle+h, y) — f(a, y)

Ag" f(x, y)= Ax [Arf(2, y)) = Azl f(a + h, y)—- f(r, y)]

=Arf(xt+h, y)— Anf(x, y)

= (flat ah, y)—fath, yl—-[feth, y)—-Se@, y)]

= flat 2h, y)—- 2flat+h, y) +f (a, 9),

Ezfla, y)=f(ath, y) ;

Ee*f(e, y)= BAlHaf(a, y)] = Eelfleth, y)l=fla+ oh, y)
| - 

|
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We, F,-d,t+1 I 4,2eH,-1

[writs 1 Aa, y)=s(2, »)].
THI, A, © Ey WR GIT ATI (operator) , 4-47 AE

HAGA (k-ATNSS VW LATA, CHA ATA

Ay f(a, y)=f(a, y+ k)— f(a. y),

Ay* f(x, y) = Ay [4yf(2, y)] = Ay (fle, yt k)—- J (a, 9)

=Ayfla, yt k)— Ayfle,y)
= (f(a, y+ 2k) - fla, y+ k)] - (a, y+ k) Sle, y)]

= f(x, y + Bk)— fle, y+ k)+ fla, y).

Ey f(a, y)=fla, y + k).

Ey f(a, y) =Hy [Ey f(a, y)) = Eyl f(a, yt k= f(r, yt 9k).

Ey = 4y +1, 4y=Ey-1 2onft 1) wsretyy,

AnAyf(2, y)= Az [Ayf(a, y)] = Az (fe, y+ k)-S (a, 9)

= A, fla, yt k) - Acf(z, y)

=f(ath, yth)-flr,y+h—flath, y)+fla, y).

4 CUTS CHA CATS AUCH CA, ALA, = AyAz.

WMatatSte4, H.TM Hy" f(a, y)=fat+hm, y + kn).

Bias, flathm, yt+kn)= 2," Eye, y)

=(1+ 4,)(1 + Ay)"f(2, y)

w[{ttmaet (3) aa2+ (3) ae? +
(1+maye(%) ate (%) ate] tev

m[1+ (mae + nay) +{() 402+ (5 ) av" + mn te Ay}

+{(3) ae°+ (5 )avt+n(3)
hu® dy +m( 5) A, 4,* + +} f(a, y)

fle, y)+(mba+ nAy) fe, y)

O(a) t+ (3) at} eo



C.9.10-] ofafie

+ mn be Arfle, v)+{(3) ae” + ( 3 ) Ay? +n() Az* Ay

+m| * | Ax 4,*} fl yt

EER STR aE CoH CHE CRTaT FACH CAM cat ATA

LET BRAY) CHeUTD aes fap Yatatay crews oA Te Hee

acatcrs crea frase safes wericatay | Aa FH fle, ys

WT HST BICR a =a, 21, La, Lg Soh Sy =yo, V1, Ya, Ys Sorifra

OI, M8 a=aotih, i=1,...,h>0, G8 yimyotik, i=l, 2...,

@k>0. Gta Wt SI CAT (2, yHOt BD fle, yar Ata FAFz

SATS LT GBA, cl caty GySse as way army a erat s'est

BAT flaw, yo), fla, ys), fe, ya), He, ys), Voter ay weras fy

Sa MT SAT Gs SS qaoy (x) fSfes ata Deere Ser Alay

Gee AIC Gey avy ay alratt BA fle, yor ata fata

Sai CATS MTA «Grea cae | wafer Stearfawl cael AFI

Cri. C.18 TICEA MANS fafea V1; 1 _~1F ey Fai, 2a)

Seaweey Ai HST BTR) THIS ales VT Weary Fra (8, 5) aa

ata fafa sz :

wat C.11

P4

5 10 1 = 0

v2

4 6 26 5°96 5°86 5°80

6 4°39 4°05 3°94 8°87

8 8°69 3°35 3°22 3°15

-10 8°33 8°98 2°85 2°77

GUC oy Oxy RC Ka CORT TaerE VArATwl Yel yaray

CHS aetany BRSls @ Vee wee qatee ferrifioics faytfawe yaa
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8 flea, ta) WR (er, ws) Face afore fryce coe fry 1 feca-

fara wPige gerars wera war aif eicay Geottecas afaats

( RBG ) |

GUC QE 5A wy S wy HT HATH AIO FACS ACA, FA w= 8

SC og=5 BH AN aeSe ai) | Bray Ga acy AieS

FafSH oy ST AD (8, zq)9% Ata eH iS wat fy Faq aes

WleeT Wass Vea Bats aivwad ahs area (8, 5497 ara fata

SIT | era Soohs tess aah aaa Sal ATE |

artelay-aratt

wat C.12

Gt, y=f(v1, 4) Ay A*y A*y

5 6°26

- 80

10 5°96 "20
-*10 - "16

15 5°86 "04

~ ‘06

20 5°80

ara C.13

@, y=f(e1, 6) Ay A*y A®y

5 4°89

— ‘34

10 405 28

-"11 "19

15 3°94 "04 |
| - "07 |

290. 887
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-8'084

fafa

wat C.14

2s y= f(x, 8) Ay A*y A*y

5 3°69

— "34
10 3°35 "21

- ‘13 ~ "15
| 15 3°22 "06

—‘O7
20 —=6o«B18

wrath C.15

Ly y =f(x1, 10) Ay A*y A*y

5 3°33

— °35
10 2°98 "99,

—'13 -'17

15 2°85 "05

- ‘08
20 O17

ata C.16

t, y=f(8, xa) Ay A*y A*y

4, 6°047

- 1°899

6 4°148 1°203

— ‘696 — 875

8 3°4592 828

— 368

10

697
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AS, 69% UT arm xa mea fade sacs BAM C.2 10-07 Cy

BRK TS aS SA Say) | wet iTay

acy ITD 0.15 Waera ses ferry irate Fe Arai MST AT

6x(- 4)¢(8, 4)= 626 + 6 x (— °8) +—1—“ x °20

+ Bx(- tor O(-rmeaoer,
stata sarfearca Ata 0.12-C.16 Wears Fea ees aifensz

fasocra Aarne we ecaity @ ANeMORA Sie Sey wWeetry

PI AS

¢(8, 6) = 4'39 + '6 x (—'34)+ ‘6 x(— ‘6x(-"4),

, 6x(- six (= Oat "19)=4'148 :
‘6 x(— "4) x (21)

2
(8, 8) = 3°69 + °6 x (- °84)+

4 8X (4) x(— 14) , (_ +15) 2 9°458 ;

d(8, 10) = 3°33 + °6 x (— ‘35) +-8x(—"4) x "22

4 6x(- )x(o1 4) (- 17) =3°084

aa waa oy: OT Fan's BTTOTA SUA HET AT

facta ata

H8, 5) = 6'047 + ‘5 x (-— 1°8999) + Bx(- 5) x 4x 1°208
+°5 x(— ‘5 — 1°56) x 4x (— 875) = 4°89.
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C211 ACB Aces Says Hrs ole :
HUT SAAT LATS acer ecareis ater (a wahhe

4) Ries THY Alay aap ei wa , fc) —da)

+ R(xk4 g(x) BOS ATH HPL S f(a) SCH BSG Fi Soy Aeyys |

WA FH oH (nt LATE WA 20, way.., Oe BD flar)-oF

WT StH BCS f(a,), 2=0,1,..., n, TR v2=2;(t=0,1,..., nar WI

flag) = lay). OIRA, CI CHA AS AAS we (real-valued variable)

2-98 FG AAS F(z) faafafawwics fates sai ars :

Fle)={fle)— dz)} — {lad — g(a) 2 BoMe — 21) ~ a),
(x — roa — 23): — an)

Qa, BABA FT WS Cz,

(1) (wo, an) HBCIA WITS AFA o-oo BD f vale afafegn va,

GAL (2) (ato, an) WUCIT WTIST HSH 2-H GY fT AGGs (n + 1 HSA

AISd Ulafean wmesacsey Bley arawcy |

BH CHEB glz)=(2- aoe ar) (e- an) WR ol GLB

(n+ 1 NSF ACTH GTR STA FCA] AGS (1) ‘8 (2) AHS pO CHT

ASI, qicae Qews FF CHES | OS abet) Sete Bras cre

Ite Cy,

Z=2, Lo,.-, Cn VA F(z)=0 BF |

SICH CAA (Rolle-04 Gis cacs ASM BWA CA, (eo, an

BSS oS WAT GD Pc) ABS ov ROIFATT O WA AVI Faery

GI Fe) DAB oH AY BBS? (n—1)-NTFIANT O Ws wT

Say, Soe) Birvws, Fe) =—O WF (ao, an WETS Asse

GE oe TAA HI AH FA, C BOE Gale SLE TWA,

BT roc (San 4K FY (O=0.

SNA, ACSF 2 9F BY g"**2(2)=—(n +1) |,

GI gTM*2(C)=—0, BAA & VCS CSG n-AWSH AF | FCA,

Om Fm) = 949) — fle) - dle ay@— #3) — (a — an)
frrtVr(o

REA, Ble) = fla) - da) = 7) | (@— woke ~ wa)-w — on).
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HITT Lo, Bay. o> On ATVI cetee Bos ATT a ate BS o1TF
GR GF Rakes fierce ycatart operant GRA AAMT CTH

RAT IPB FAT CATS ACT |

: Faces: Ait ao,..., fn AALSA ISS Bl 6 a-m%-1=h>0

wi i-1,- +n) w= Fhe cael By,

SRA, R(x) -- ry w(u— 1)--(w- +1)

AI ME WH Bey fwbeary wath sex ein ay acts Nas

BaPaB-A1m |

Bifa aq ators cay wape an fate saw fara ata fey

F(z) = [ f(z) — $(2)]

- ( f(x) _ (a)] (z —%oXz- tiXe- v. 1)** (z- tnXz — @-n)
(@ — 2oXa— 21Xa — w-3)**'(a— wy Xa — 2-n)

QR Wa FT CW, feat Wa Sa ACH x4 (Qn +1) MIF AA

Lo, Va, C-4,.0., On 8 Vg“ FI 1 GN ain << wing So MS wy

<a <a << an < an 8 8 Tel ATE GAGS «©

OCHA ATA SBT Brey h( > 0) AA An-V SS ATHA WA g(x) VB

QUT 8, c=a,(=0, 1,40 BD fe, —(2,). AtITStes

BW Rar)=f(r)— d(x) BH dasa Baw | ata f Weer SA

AF MATH PS (1) 8 (AHA AS] FG MS (1)' 8 (2) Sicaty Faq |

"SG Of Va s— |

(1)' (2m, Cn -OX WTTST AT oT oa f¢ AfSften 6 (2)' (en, an}

OF BITS AT oF GI fe ASS (In + 1)-a Fe AF Se afafien

GUSTS AACE |

wie, SF BMT WTSI Bers, aie ¢ aay GSP epwathh |7 cz,

tin SOS on WT FO (HO, BIA

Q = Franti), ¢)

ax fn+1)(¢) Riz) (x = 2oXa—

(Qn +1)! |

vsXa-@1)(a— — tnXa— — fn)
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ASA,

R(2) a (@ — aoXx — aXe w1)°*-(a— ane — eon)

-- 0 udu 1Xu+ 1-(u— nu +n)

[u= 27 Se farce J.

iB Reoe IPT HAT CCHS CATT MAB te |

COT "ECE WATE oF (Remainder term of Bessel Formula).

YT] WS CI, a-4F (Qn+QPRAVIF WA 2 (G=0, +1, £9,°° $0,

mt1-st BT f(xs9 ATT COST MITE MK ay — my =h > 0, 1=0,

tly tn ntl. AR WT FT (Qn+1)-MTSH GR g(x) SCH

GAT GS AKF CF, o= 9; (i=0, $1, tn, nt 1H WI g(a)

= f(x,) I ATTICA, R(x) = f(x) - d(x) WS dla ay APB oe |

say Frafafys aol aa acme Foe, sal we aT BT

CHEST] BITS Ca,

F(z) ={ f(z) — d(z)}t - {f(x) - o(a)}

3 (2— to\(e— a@4Xe—a_4)**-(e— eaXe— w_aXe— enor)
(@— woXa— 23Xa— @-1)*(a— wnXe— @ aXe — anes)

Qt f MNTST CAT |B AG (1)" 6 (9)” Bicatt Fa Ms! a

ASale wey s—

(1)" (wm, Sages TOTS AT oot OTD f MPSfia

(2)" (won, Paga\-OF ABTS AT o-GT Sey fry WHS (Qn + 9)

HI ATS AY SiS MSFT ASY AACE |

wary, Airy TS Be wT ahem ae cy, ae Cary wsfo

APSI THN A ST ce, |

tan SOS ny AT POM (f) = 0 SI, OF
Q = Ftan+9/¢) “fen

| - Bia) a (Qn +9)!

aNex wa Xa w3)*-(e— eink — 2nes)
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adie,

R(x) =) (g@- Xa — a,Xa—a_,)
(Qn + 2)! ° *

- (e —_ tuXe _- onXo - n+1)

_ Fant 9(¢)

(2n + 2) !
u(u—- 1Xut+1):-(u- nXutnXu-n-1),

[w= “="e face J.

Oe TH BL caecaT aeairs wafeR m7 (Remainder term in
Bessel’s formula).

C3 Feenthefess Fs=seRF (Numerical Integration) 2

C.3.1 Wa Fi, « Sy CCBA WD wT As Siers ATF

Sit] WIR Gi STH GBC, oF POOL WA wo, 4, a,..., on CTH

SNR LIE OT AKA yA AT ANB yo, Yas Yaseeer Yn COSA ATH |

OAT, HIT AT (a, y) AHI ARSAS OH WNIT o a Cay WH

Tass yas are facs UT (ws, yi =0, 1,--+, n) PAHO Ge cretfoca

Afafae Sa Sa, SECM y-CS ost CLS VS Acs f(x) WA

MSTA PACH yo, Yayeees Yn BEA f(a) CHAT CHS | AT, w= arg

CUS c=ay KT ATT BKC feats] VSS caarsrqel cara

THATS WS zo CMF wa MIB f(x) BCHRTSA ATSTS | Aa, aly

fast FAY BT T MCF BW Ata tarps Vi Ys ara asfor

Be, wie ss waeacer ate fife aweT ay UW FST Ue

ae) fee wl acge Cafes aiqefta aheoca oe AMsATSA AIT

armrest fifi ea met) very Sas eve aafe wz |

crafts saat THs aT eet BCT Faq | GS Cow Atyta

verse ae 2 CA, CA ASIN f(r hor aatene fate sare wz,

Ce Bers f(c)-c# ete wfaryarei ere za fan afaafes sai

CR ATS MAT CAS even vas anaes fy aera wise FAS

aaersty oats sat eT eal aiceeyS CES BNR

ata warerse wt? saree aie aie) ot wafers aa

ALANfSfSs AAVAT (numerical integration).



038.2 | orfa fae - 108

RT BA fla)cs freicra acarirat wa ata tirafew sa Ba |

Wray cael TWIT

He) = flere) + w Afleo)+ M#—Y 4%4(e9)

+e Wu 9) 49 42.) +»

OUCH, yn Ee, OA BH, h dus dx,

Sotnh

Wars, \. d(x) da =h \° [A@o) + Af(ao) + wun) A* f(a)

+ hun uns 1Xu ~ 2) A®f(ao) + | du

=n [| * Heo) du+ Af(ao) {* u du + A*f(xo) | wu wku= 1) 4,

+ A*sle o) |" wu re Xu = 2) 2, - |

ni tee) fu]? + apes) [A] vata ah
3 +o fol ~ ut tut | +}

=u [nflw0) + * Aflao) + (x - "| 4 feo)

+(\-n? +n") A feo) 5 | [C.3.1 ]

a bx) dar-C# i oF He) dae cefB TR ATA TCH NT
o Oo

RF |

Cfafes wa (0.3.1}-cs ManfSfes watsacay see Ai ZW

fet7cF (General Formula) {Ti CATS MITA! =A iN! feR are 6

faerasa ay ficr ee Aten Aieertoal STF |

C.3.2 tsfierecorer fafa (Trapezoidal rule) $

Wt FI fla say wale aay ce, h CHD cots Bars aes was

wqrTies Sees eal Htafow Facer Fe SHS aH AL TTS He}
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2 TT ACH MAT GAS ewe wee ( adhe aaCaies ) Bese aT

HTS ST CAS ANC | DAA, Ala cF STFS A” f(a)-CF (r > 1

Rey) IAA CATS eT OT FSH era AeA a MAT FATT x,

CRF wees AT fle) HI SA Sats ferry chew Ay

dx) = flax) + ux, Aflax), TA 2, So < ores ;

ATCT uy =—— k=0, 1, 2,°,

Oirary WAT MTF

(" q Zo+(k+1)h \d
, $1{a) e~|. eotkh d(x) da

1

= nl } [ Fan) + we Af(ex) | dur

= n{{ ° Aen) dun Afton) {> un dun}

= { reafon ], + ater] ],}
= hl en) + taper) |= 2] Aen) + Aenea] (0.26)

(" éi(x) da-c® Cfafts [0.96] wzateatca fate sara fafacs

zr ee OBytftrerreray (Trapezoidal) fafai oe fafy warts

rp fla) dear att fafy sare ary etwas n cease wer x,

CMF opps AT f(a oi(e) UT Afafow aa firw ey HAs

CHSICY ATS BWI

n-1

>|\r Mea a) dx
4=0

-{* o(z) dar)" x(a) det +++ \r baal) dae GR SF

{ P04 a) dat RYNATT ATH AR BH ANH,
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n—-1 |

srifromerr fat weatcr >" \ du(x) dant Ata ATSHT
k=O

h [iflwo) + $4f(@o)} + {flas) + t4f(ws)} + °°

| + {flan-a)+44f(en—s)})

= Al (Hero) +sea)} + ffles)+Slea)h +--+ fflen-s) + flea]

- s [Aco) + 2 flea) +++ + f(en-a)} +flen)| (0.27)

OF

98 TH AMRIT \. TM aa) de-aa way fafcry fafarse

Bnfreqorr fat a ert wasq qaiy say oF ca, as fafaz

Ceyfer SM Wy AAC CIMA BMT CA, CALLA (wy, weer) TWCA f(a)-

ST CHTS META ASS Sary Bes, CAs 7, he APS

SRSTS CHAT BM, (7) 8 frp a HA AUT CUA THT, CHT, 5
a8 CHAM 6 Ax) HAAN AAS cralPa We (2p, 0), (Les A),

(eras APees)) 8 (rps, 0) RapyRNs amit ores AaACTA A TS
sacay cy crane shen ate cid ace wate Brifsfeaty (Trapezium) |

cous Sareea wags ate (to, tn)-44 Bee f(x) carta fatfas

mAs CHales MIS BAM ATT THT ASE 6 APRS n-AAITs

fafea dnifafeatcns ceaecers 7a? |

Enftrercrr fafer Ceicafarei ang os ca, ae aicaia Yq Hee

a areas n Crore wera saefes afr fo-ce aaraaiam

aftafow sacar cam atfe a a, wre «et Phe weenie faite

AM FAS 8 SPM ANFCGA ATT WY FI CA Ball. sais

hae Iz cele ex, Siac Enfreswin fafer athe te ea ers, sae

qq wmeruae were cat caaics wacaetatn afs<foe sara

facta Sa Sa a | :

C.3.3° Bryce e=s-SSsiniet fafe: (Simpson's

one-third rule) 2

aft on CeOiae eerste err fla)-ce wal fearwe acres

45
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aia tfrafow Fx ey Beli, a2fe)-Ce STFS Af(e}Cs (x > 2) HT
®otnh

WHA 4A] BY, SICA \° Aa) das ata fatty fray ws.

Sia fIefy wea sa ay, Hey at n fre o-agT Vas age

SINTS BI

GUT CATH ABT (4, Treg) =(tot kh, LCot(kK+ Wheat WI

[MT NAS WI Ch, Mre=—isal Aes fatbcaa acarith

ARNT AAS g(x) Wal WAafos Fal BT Se TITS HST 6 Sy

RAF TifspSe arefI Ata west carat wy :

du(a) = Hon) + ue Affe) + (8) A* flee) 5

HUT CHAT 64, up Gy, eee Vig |

RCq, hdu,=dz.

ge,

j " x(a) ie~ | ha [ Ae) + up, Aflay,) + (‘“*) A? Her) |ae

=h | [Aon) + wu Af(ay) + () A? flex) day

=» {oa | an [2] + fina
= hh {fian) + Alan) +44" flex) §

~ 3L BAZ) + 6f(Fi41) — Bf (Fx) + Pepa) — APs) +h |
= ; [ Aes) + 4 (241) +f2,)| “= 0,28

Lr
** g(a)-o8 Ar frie ectq wires

Zk
® (0. 98] ZaTRAtca \

{ere Kadda-st BAR ay Pecwy ates. sais fefers PAmcrr as-

Ssraiet fate (Simpson's one-third rule) Tl Sl "zZWAPTS area

Vestas 4-99 Sofeferiacas cs Ht TA PET BTATH | ea, Afr
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\z* ”” 40)da~S aia fife sare By, Srera afwee 97, erie

BET (re, Cpa AF ATT fle) CF dylw) ata HAAS Bex

| —e fla)da-% THETA SPRATT Peres Ie] Sq] By

n~2

2 | du(x dar ATA CATAF [0.28] ATRATA A Aiwirs
20

# [slwo) + 4fles) + flea} + {fla) + 4flrs) + flea)

+ +h flan—9) + 4f(an-1) t+ Aan]

= © [ileo) +Flon)k + 46flea) + flee) +++ +flen-2)}

+ 94flaa) +flwe) +--+ len a)}). (C, 29)

eB WORTH, \e° Haddon ata Pfc fificse Pema

capo fate acy wares, a2 fafsonaca f(x) CTATETH (aro, 2a),

(tg, rg..(an-2, &n)—92 (2) as otra afifes | BETTE

acsisecs wat wea faarwe acores ateicy afsafow sri aa

GE v2, CCF ay ATS AVA f(x) HUSA CHT WASy

Lotnh

jer" fla)da-93 Ty Frfea (2 | wae fafea cara Sreway ATP

fafa sai ea «8 crate crmefia 6x cra em (2,0) ©

(xx, f(ax)) Fragey A (tra, 0) 8 (tree, Serre) Faayay ALTA TFTA

ALATA AAT ACT ACT bp(a) CAA ANA Sea CA cae - BA Sta Faq

(wp, 0) 8 (thas, 0) FRE WHT MATH HI GF CHCTT BATT {rey

ne diladda, Ataca 6B Fay etcaten FA fla) AATF 5 AVF

fafoa ferrwea coety amy ARTS ULratal efaeafow sai Bz

Ue fle-CH ATSIF On CHO Bers Vs era PATITE Bes

arn aareara Pifee sri se Tics aifs Sq aa, Stara Preomafaty
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we its wes @ cigs auras ales Sy ee) TA

qe cs, 2 fafea mde eeaicy par atr aerate aq arez

aterre |

* Brrerio.14. ator asics fafea vary wate “acda afsrersta

att CHEST Bay |

arat C17

ATy aferast ( wo fe a Eq )

wo fafa

11 — 50 94°92

12 — 00 35'0

12 — 10 41°83

12 — 20 42'8

12 — 30 39°92

11-50 fafre cave 19-30 fafas aay cad Sw TSA Fa Beate

SUR, Gi Gays RanfSfes walsqq ARIE fat sa |

QUT ALTITH Wass BA x LAR ASIST ogy ery frSarhey Oe y

AH XTi CAS ATA LAE Sy AH o MT LS AAS y = f(x) ( 47)

A OF SASS TT HST BTR Katey e- AS Affofs whee-

fafa oa arated Ger erey 10 FRAG AEST tic EifteTETA

al forma fae acai sal cares atest) bifteawra fate eeatit

fara afore acta ceca aftaty aca

Ir= le f(a)de = [ve f(a)dx + [oo f(a)da + \inse f(a)dz

12-80

+) not)
$x $[24°2 + 2(35'0 + 41°3 + 42'8) + 89°]

sty X 801°6 = 25°18 TSAI
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frmtacaa fate ear g2 CHG Bq

L=\ i F(x)dze + lo Fa)de

=4 x $[24.2 + 4(35'°0 + 42°8) +2 x 41'3 + 39'9]

= gy x 457°2 = 25°40 WBF |

Drei free er Bre wer fle)—a+ be 8 fla)=at be
toa® YT fay ANAT BA Ip S gat ACH Yay Be ary

fae Fa |

C.3.4. Freancaa fafenceries ate

TW BI (ao —h, 2 +h) ABT WT fla) WAG Ufafean e BVT: oY

wy iy ufifien wetreqe! ata F(a) =|" Slade Face atten

WW (kh S &o—h)

r-{**" fla)dn = Flag + h)— Fle —h) «xs Preprearst oe

Sorte Fie we fhe Kaa wAA Wy Ig RCH

bIs=F[ fleo-h) + 4fleo)+ flo th]. rec Freier

fae eteatet ats Ste RH Hg=I—Ig. Gta F(x. +h), F(ro—h),

flag th) 8 flao —h9% COATT AVATT4 (Taylor's expansion) facaperi

PA At Fle) = fla) ACH CaM J heH AH Eg = — E f*(x0),

[ ACT f(a) =“ ya. BTA so=a, GEL + ih (h>0, 1=1,

2,...2) PR tn=b FATT LA r-{’ f(a) dx 8 Sta Fremarfaty-aatet

Paths wm AT Ts 2 Uflo) + Hlen)h + Aflers) +See) + +flen-s)h

+ flee) + fle) + + tflon- a)f] FACABAL PTA [n= DF BAGS STANT

a] ater the Wy Bs=I-Ig= - n [f(aa) + fas) +

+f"(tn1)].
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eta y= Zit FACE [k= a0, Lip Ha,--. ZO] as Atha A

AHH LE ACH TT CIN ATT

2

y=f(2)=f(k + hu)=yn + a + oe A* yK-sh

4, Mul —1) A*yn-n+ 4°yn-an y
3 | | 2

le) = a ty du dy,
say f(a) oe dudx h dz

t'(a)= oidy. TY eestf Wy CY Ayiat ~ hh dxdu a
f(e) 44 APPT w =O Vara aTeT! a

‘

fh) = aUheth Sicee k=24, Lay00En~1 afacy apse qty

Es@= - ah [Atya + A*ys tA*ys to + A*yn-s]

ata, nor Of fafex Wt hn, 8 he WAT Bes ae Vas

Remincas fate aca eee 7,98 att fata sai az e wears a fears

hs*
4

hs‘ — Ee.Ey © By itl BH Crem ater WHAT SS HE

CIA ha = " cae fact, H,=16EFe. BATT hi She WIelsy PCA

fron FAR araten ety sarmmara HCH WeECN E, © R, farce
*ATSS] VWF

I=R, +E, =R,+16E, (% J=RetEs.

Ra- Bi

16

C4 esse Sweets aie spafets Sarasa

Feenstra stents (Solutions of numerical equations in-

volving only one unknown) 3 | |

C41 satan wes wh afte co cata as aierace

Flv) =O—4B ABCA ABM FT AWA ACG fle) AH x VAI cy Hla

FCF E.TM
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SEG ARS | SAN OY CRAY CHEAT FacaBA FIT CAAT f(a)

TT o-ARAG CT CHA ATS oS CT cata eT Atel AIS Brow

Foy ATS FS AAI | ler, Ae) Ale atetad wats a scape

AS CAC BUA, SCT GATS TNA TSS: SAAS Kacy Bia Ne

CastT cl cata HS TWen (desired degree of accuracy) %%e faty

FT CATS ATA ately aaa fiftar scat vais ety taal

afal FA | |

Tr Vea creas Saice UTM Ye NAW Fars

ct garry cates ary a adie cy GahtarS f(a at Gt BRElTs

CAACH CRE FCI, SHA Say f(x)=0-4a gals Fre aca; af a

cRufys gaicer bey are fees cory Ber Wey f(z) cael Bfafoan

Ry, SIRs caaioa Weaicy AMpatios ass GPA Aaa] mheR! WT |

a8 refers wee facty Tee fywoirs Arex BH a, stad crafsa

nica garebs afsaty saw fog aie aq; wietvi anafs

frwts =e faéq (subjective) aes fate Ticea atfer afaatene

TAB (objective)-SlI ARNT FA MT Ti Stesqs a aaferatert

fatiathics farts sera oats Fes BA (crude) BHA Ay WA VA

OAT FN ces ea «as Meher Map aeaceT acme fee

ASS 1 Cw Aft Cot WaT (a, b) WT f(x) Gate Afafian acne

BY os f(a) 8 7(d) FATS PHVA Sa, SIVA w=a 6 x= ]-EF ACI

QF TW SSties WA a MTS NT (a@< a <b) WH BHM fla)=0 a

LH ATT oF AOE float oF LAS TT WA f(a ar rea

CATH MTS oT At MHCIT coal SN BI AT Meaty waicaye

FUITS STB Ss ByyqAIateat (by repeated trial and error) o~14

ATT ATARSITT Bi cae Air Aft a 8b GAAS ATH cpewl By

NCS f(a) 8 f(b) Afwe O cacs AUS FHS 0-47 WH ews Aifsy Yq

at fsa el a referwe fargo qt fate sal Aer Az

swict zr fafa Pea Bieta aft (a, beat CHT BH-weT (a1, b1)

[amet Cf (a <a, <b, <b) LT VHS GSBSITT A WI UWF

FT ST aI EBSA Aaaty GB was Bea Bea (a, bay caG
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WaT CEI BET CHET] BT Gee TT CRD CHaPARS AEM (a’, b')~07

SI QEITA aso Te (root) Fifa FN BA, SET SG eT Tear as

Setsthy Ee |

ate Bea Feats faers Benes Aatetr tehs Atel Fas

atern acaicns Cafste aafse a ae cl cate MTS VAs aes

Hats cnefis ata fcr water He Ve Sal BT) ABV,

2 safoet woe ates waters wire faite waa Cafe.

ATYTAAS AE |

C.4.2 sies SeafefS -ienfS (Method of false position) 3

neutferes mer ase Ne facia of weer Zeina

res | Alar FA, fa) =0 GF ATTIRE f(a-sa ASS GATT CA,

qq frepaet ae fy a1 8 we CS f(a) Fars HVAS AE (21, a}

ward f(x) wfafean @ wis caetfba fs afery wei (smooth), We

ay 2 Be f(chaeics sae vacaeratal tfiafew sar Y

ate Sl ai) a8 rafes orifafes iets Aror foals cars SATE

mB BCI | :

uu = $ (x) .

A . B

oO X% G Xo
(0,0) Flo)

Dp eC

foal qs C1

ats, | fla.) |=AE Oh, | fle) | = BO CTU, OA=21, OB= ate,

flai) > 0, flas) <0, t1 < ae.
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[arefts, ai fla.) <0, fleas) >0B, WI Tera fruits

Bray aetivaayeics tfsahews ers].

fore ACT Sa, VATA aay req] wave ca, Afte (w, - 21)

oT UT YI CRIP SHE we—a2,=AB Cuts faces We TW ceeical

Bae | tS ale f(x)=0 eats Ga aeette ast 2,-0G

CMs AMT) Bert wate Taere LAetT (2, re - AVA f(z)

CANS CH AAA AfAefow Aer eT CHEN WAT! GIS

t= OF C$ ST BE OG-aa aes BPA feos) fea cas

awe GF-CH XI CHIE AA Aes A, BHAT FRE Gs aay ( Adis BP

Tee ST MANicAT wks) LIS FT ACA, FAA (w_— 2 KA

afeaty UF FTI ata Uitte wafers oF-aa ate faftats as

Trerttitfiss zai atfeal sal acs fPa cave MRSS cara View

@, EAF'S EDO ae ay far Fcaee,

AF _EA age OF-OA_ HA _

DC ED AB EA+AD

OF-OA EA

wi, Op-o0A 7 BA+ BC

° 2’ o —~ Uy | f(x.) |
mais, ae-a, |J(e.) 1+] flee) |

r _ | f(a) | .

wats, alow es +(es— 2s) NTs THe) | (0.30)
QF LIRA, fa) =0 AM SAcHT af apocte faftar safes

aay are wafefs fafa as) ate airy Sefer te frepaet

aint fife sare ary os Tale ara Beat sq acatay

BCS AT GAR HCH AAMT LF LH-ATH A (0.80) FA CAST |

C43 fARSGa-ensacsaa PrenfS A ewton-Raphson

Method) 3

fle) =0 48 wares aaa VST @ aTHACAT ahs AcaTH

Sal ser af flehst ACT Wetearsq (1st derivative) Wey tvs

8 Gl Afafen au, ics nace fate sar ate as CIT Aer VE
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afer a BT) LAT ACA FF, ry ACW f(a) = OG HE STAN NS TWH

UT MUNN BW My cesta Bence fags aryl wi as Way

Ta 2M WH BI, cma th Ate h awe oer aitfis arAa-

WT vo (crea Wearacaict TW wacsia Grier Nes or ais

welts Lo~fFT ACT oat efarty (correction term) h CAlt FAA SF
OAT Se wo MOT Al STAC, CTAl NET f(a)=—f(ao th) MR MF

coaicat faefs atfacw (Taylor's expansion) 44 Facey AST TWF

0=f(2)=f(ao +h)

=f(@o) + hf (xo) + A f'(ao t+ 6h), |e)<1.

OIF, xo Tt WAST Aateoics its Bq, WI VA xe —ao AAs

net frat AIS Arata aq, wraca A244 We | he [<4 COCA RAT

RT| aca a aVfaw aafocs Bere Fart YT StS AI A

Ciara, CAB TABwIes Crt AWA

Heo) +hf'(ao)=0 BIS h= s fee), (0.31)

OCS BATH FAT he = afd) OU TAT Cl, hy ROE “8 GF

acaiay aiety efyery qs

= _f (xo) ces
Zo + hi Xo f(a@o) (0.32)

CH BTA ao-OF CO oot Vine AfFSSqet UN sre facacs oe

FIT 3 (wo this as FY TAH oo 1-CF oet CE SPRATT PROT

Ufa, SIRCA he AI aa OMT acateay esr) Adie ec the—x Hrs

AT hat ater fats eos afore sais atest Set 299 ACF

2-9 COCA Sine aad MAR Te een BCT) Aww a HANA

Qe cacy Pits arma TUT A eT TAT Tl RTE SUH 1B

HISTT BAT VST AI Ks Taferss ay fASda e atercaa

rete) a8 refer ale eatTt wey xo, 2, Vote ys Boars

fase fReoqst Mery f(a) aa aly WTSI FRX Ser BWealy ays
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ators afr 2 Set fc hse TT Uy eae Belay wy, wir
6% ores WIEST AAS VT |

<—>
Xo. L.My.. seen aeNo--

X ——> iM ‘

fEG As C.2

encaa fia cece fatta-ateay wafer Syifafes SAF AVA

feR fact STMT) ACS fla) Hata caefoa StF WAT! OX eres

BUS BAA VS cA AIT GA OM 8 ON RB WHA AIT fasla

BARUT xo 8 v-G AAA, NM WR hr-£A AWA, PN WR P fay

BPS (a2, feo) FITS Bfss f(a) aay SAF mits (tangent). “att

af cial Tt 6= ZPNM, Ste f(ao)= — tan = ~f{es) aeffe,

hi= ~ Her. CATES CATA Vow C4, FACT A-aITT HAA aS ACTA

ary afer (hy) fate Vea ataie BPA Tea (ws) OCA SAT

Sas Fite ex aififeiweics cf ame ates TAH PaO

fagrs Befas Gay cael © f(z) casts cantare BPS f(x) HAT

cory monies AH MESS GATT CENT SH AIST SAGA AAT

Heefpe ararors ricer AAC Weal FA WI, CA fori

BTSs ETE I. | |
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C.4.4 eters HtenfS (Method of iteration)

afe f(a)=0 G8 ANaeS c— dle) A SS Sql WI, Glace

OT AUT TAATIS 7afS (Iterative method) Atay Fa Wa I

GUT p(x) ROG oT CATH BCTHS BMI Teiftfes say Tq SoA

TT AR NCS o-TS MT So -TS ATT HATS Bye Soa ewe ave

a1 a? watery refers aera eta ae TN wee aa

TVricy f(a)=0 at GF AtefTs (initial) WAT We xp fifa Bai By,

MM ASS MSF xy GT CATH ALATATSG! ALS BCT AAT g(x) MT ABTA

(expression) 2-1 fa x, AAT d(a.aa ata fate Sal Vey UR

Ics ay fara farce Be x -CH x-4A TesVA (closer) WATS 2-47

pry 2 afesor frepqel wares a sei Fz VcqT 1 Aefs

CAL] BCI

Li = d(2,) AIS BRAC AT AT cA] aCq

Ve = (21)

vs = f(x)

Pn = b(@n- 1)

GT sty CH CT ACT AAR HAP HATS TAT 2 ~4T ST OHHH |

ABSIT AAA AI GATS MAG ACF AAA CH LHC 2, 8 p41

wey AAT TW ATT AAT Sq! = McKAes SAT AT HAT Fal Bq Gi

fAsz Fartl SSRI want f(x) —O-48 Treats faty Faq avatey ora

et! Gs Hafers Aaaige vase wal aty Gs safe aah

fate wragreafia wa Te cay wfeqee wane SIT tats

CHT WEL BAA face Ay

C~-t,= d(x) - b(@o) = (%& — Xo) (Eo), Zo Eo Ga

2-t_=o(a)— dai) (e-2s) $s), t1 Sb Se

a on = b(2)— den-s) | a

=(%— 2n-1) ¢ (én-1), Sn-1 & En-1 G2
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sIcae a— wn = (2% — %o) d(Eo) (Ex) $'(En-1).

BW, sos y ce WA, WM lewl< Ua,
BF CHS ALG |e — tal S|a— zo] M* BA,

GR M1 RA nF Te Sher Ae Ae MATS oe FU BA

Te o oF fart we ears | SST “apm Fae cas frspast

FAT y-KF AT |d'(y)|<1 Aca” ibe ecw aaaige vafere faite

Trey age se ufoqrd ways etaqwte (convergence) AS

Ge GB WSS | MEST ara As) GF aefers fats ap

jeer athifes wisnd ficas foraa ates BSS acycy |

=e Of

fo as 6.3

GUT you 6 y= g(aKs COUP GATS BZ f(x) — 0-4 BAA

Te AR G1, Os, Og SONTa Faye

t1=d(eo), t2=des), to= lee) VY evista afy-

fafey sare atita y=o(x) creta CAPT BEE AE CY, yo CIN

ar at canfeya fies ya catia Bay a Afwcst 6 (angle of

inclination) 4% f#atl GIT I tang<1. WH WI eta Aw

jaqrye refer asers AS Nw RATE GT CHATIS 01, Og, Os,

Sorte waray7 y=2 8 y=d(x) oF carieyr face aaAT Swe I

tan @ > 1 Bl 61, Os, Og FUT F CQMPTY CATH HCA ALT CAS GAR

SAUNAS THT As Sry ATT |

marsaeta Safa fea Seusie Sater Vict Sai ANS |



718 Titec TASS [ 0.4.4

Bw. 0.15 2°-Iw—-2=0 Asay ore-uafas sia The VAR

KEP eEoarey amiga Ter fy sz |

Hee T HR AC CHAT AT A, f(a) = y= w®— We — 29H AT BHATT

MTF S CTF BT AU eT W176 177 9F AAT,

By, =f(1'76) = — 0°0682

GI -ys=f(1'77)= O0'0052. .

wiera, ate aafafs wrefe werner aaiuta fate sare fitz

wire faces ntfs

2,=1'°76 ‘8 G_g=1°77. ORCA h=%_-2,=0°01

= val h= 0°0682
lyal +lyel 0'0734

DHA, vy-G PANT SHOT WS VWI 2" =e, +0, = 1°76929

qs V3 = f(a,'*’) =0°0001.

Tiree a x (a? — 7,)=0°009286.
GF oP 4F WHATY SHST TE AI

o'er, +09 = 1'°769286,

PEE Pee, = 17698 ( BIT MHS Bh GS MAE )

aa oF HahS GRA afocss facfa Tre ace ues farw omrfF |

wig frcra-aieacay ars BPA] Savy MPST] BW

a=1°76, f(x) = 8x? — 2, f(a) =f'(1'76) = 7'2928,

_ ~S(a) _ 0°0682

~ Fla) — 7°2998

WA, a Hat hy = 176985

fla) = 0°00048, f(a’) = 7°3918,

‘8 x 0°01 =0°00929.

= 0°009385.

he Aix ey = - 0000058.

Sivas, a =a +h, =1°769296

= 1°7698

ways cee fara Tea se Sars etfs |
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Bw. C16 Away vals

et? t+e—-1=<O NN eats fer mifis wy hE BAT et APT

Seer ata Frey Sz |

GB AMSEC AWA

a(va@+1)-1=0

1wBeffe wae AUT (a) =

AT TH ET CHA AA CA, O'GI-CH LS ATisatoy Gas aan se

WM AC EH ATS ATT | wren fo = 0°62 Fatt VHST TSF BA

——— =()'617,
1(1) dle) ee

a= bo) = 7 +2 1 -
GI OTHE SRST ~ Bey

g? = f(z’) os ——_ = ()'6]8,1° ai7
COaTSiey ATST ANITA

ge) we (pF) = ag" Q° 618.

ste, fea wife airy ote GPa ate facaper] Sars FiwTa
— gf2 2 ol 8) 2 0'G18,

sicae 0'619-cae face Te aay ears ae |

C5 ase aie Sq (Normal Theory of Errors) é

cata zea afsatr face cara Atetatws CHa ST Ca, Atay TH WS

fagw care aac ain fiftan sive @ faite atcre facrs state az

ALAxtay VOT AWE Tl CHT TI Slorworey facsas Facey cell VTA cy ASA

ara aire faite atc ac fag aides aires ae ores

afserareara atfe (error) Ti G1 4 atfes a ctetacey ay Ba

ata ; Fei (1) frafirs Shs (systematic) T WIAA VS A SMIAsy

ara Ti atorate feats state SaAaraytae Zorth wis a afer

aiaey wp ee faite afee ates amiaet TA SaacTTiTs

awfas arq, eee (2) Ware @ Ufraetera sract we oife ara
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ofan ATAIws WIS Sq UH, HE AIST ASFSI AWE TCS WAT

Banas sa TT wT ea a wee sea fafen aes fafenors

afte ari of fasta eters atfers cota were are

fwrfas ay Bett Sa Wy as Cree acs HSTIaincay aifye

(random error) 4 @y 1 Serer atte acs *Nffes aienibsT Fa

FET | ate afrace FERS VITA HHTS FT eA |

Wa Sql We Telos ain fee sats asa awn. at 7

nays fats Hfeatt ST ay, Le, °°, tn, TTC wy, Mam Ue

are aaa Se) AST AST, Araeytrw 6 ferwwrs AEF

afrattaft chem ae Biome) cers cre WI Ca, HT isis 6

afsat] BBS e AAT (unpredictable) HaCaT | ACKACF ATA

BeaKITAS StfS (experimental or observational error) Tl @ |

acest otfafars cafes aaa cy ecuace Blain Aer] ba A BMAF

ea az Cala twiatts ctteta face ANA (Gauss) a AAA

(Laplace) 4 Btery arraetfer aigis aq, cra wera fawrecag

HI WHATS AcaTs Bicipyl Wafacry! Hs cess VATA BCA)

Ste Sas ace Gravy |

TST SP HT pe MINS Ms Brsqe:s acencta fefere «7

SHB AUNTS NSSF WITT FATT BM AT WS NAT! wos wp

APSTITS NCA (Gauss) Aes ASAT (most probable value) AC

Cat Baa! ns Beas vA o,,..., ent fefers

HBS AHS flay... ones Vie at AAs ASA ANA We LATS By

wera ayer far eat facate srmigq fran 6 ATHY (indepen-

dent and consistent) AS BTA SCAT

(1) f-ce yafarq-fracs (origin-invariant) AS BY BAe AT 7-4

MIS ferth, ..., eath—flar, .. Guth VS WE;

(2) f-CH WIT 9 Ss-fyac oy (independent of unit of measure-

ment) BS Bq Udis arose aes a LT oy

F lhc, ..., ktn)=k fla, ..., an)

RBCS ACT ;
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(3) ACF wa, ..., oa FOPT-FACAF (independent of ordering) |

BACAR S BCS RCP ;

or (4) WCC f BOIS satin afsfien watasy esrw

acy (The function f must have a single valued continuous deriva-

tive at every point). .

ae Hoel ether waa AAAs ASTI T cs aiteers ary

Fafou afrartefery age HPS Av (simple arithmetic mean). F174,

HS-SG ACT CATA MPT VWF

Ska, soos kitn) = AO, .. onde se] be te 0<6< 1+: (i)

Bqs} Kes, .. , ee) [2], 4
4=1

Sind aie &—> 0 Sa BCT (2) 9 (i) CATS ATOM ABW (0, ... 0)=0.

erate af 0B, BET Ok a, > Ose we [ 2 Sa UWA a-
Okat

foracore yeti mapen WA flor, .. > CM =C >
qi=1

[ HS (3) BBA J.
fre 6 (1) cece otfeRt StH
Kaa, ..:; t)th=¢ > mite nh

wade, heconh A en=1

HAAS flay, ..., tn) = i> y= mr.
é=1

STN ATAST STA ST ASH, aay, Pere tA (Legendre) 444

aife wifeecrs aera ah wets Tere was FS SPITS

QYeFqAS (maximum likelihood estimator) TT! Ti BF as ATA

wry cas ct, fafen afracrs ative wd. o=—a,- Wil, ..., 2)

RH Hea wee wel wT Bay 6 Siew TerIal fete

arena ar ena sate agi aa wrete fee ata ost

46
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ACTA VAY SACK yes “CF ole; w)=g(a—u) Baa faers

ott | Brace ayarrere TA a(s= 1, --- n) AEA VPN AAS

(likelihood function) &C4 
|

| L=L(y)= T oer w)

IRCA, SEH, lg = > tg oes ;

Ie BPA] ATTSA4 (likelihood equation) Bea

0 2 og 2 L g' (ai — fs)

“om > ies glare Ao
ata, Ga—-u)= e= face aT
> Ge-w=-0 9 > Gle,)=0.

GAA, AY pst AS AMAT EIAG BOG p= a, FITZ

aren ifs > (e-n)=0 A > a=0

STE, > Gle)=0 8 > «=0 Ces NSA ATT’

Ddleed+apa eg=0. [AC CHA FF |.

SIs Gle)ta=O. Biles Gle)+Ale)t+A=0

| [ A RCH Cl CH MBS HIF |

CRP >, Hei)=0 es >" = 0, aicae A=(Q.

AGA Gai — w) + ay — pw) =O.

(ag — 2)afte nu - j + Ales— “)=0

Bette weer
q(x — u)
a=) = — No 4).
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ia Hater POT AST TT | oo

loge g(a— x)= B- i(o- *, (Base) |

die ve, 1) ole- W=oerp| ~ 2 cu) | orem, ~itere
oat Frotaa Airey onset axy Haces cred AA ca, Aram fates

otf

des b= Jey on [~ihs (-0) Pe ee]
Bee ast orey WH N(w; 0%), Seca, SS eat fSTHA

WE Nu; 0%). atta h= ae qm Bl WA VAC WSs

(Index of precision of measurements). mwPSs go BT. Welty

faprisa gtr ofan acer ace VMSTT TatrercT Bhs Ss BA VG WCF |

atte faster co aita eafefae wi aaercte ettty sal BT

ad oe TACO HHPRTT AAITT atta ates Protea fricrt vats

Craacaty | 4 BACT “J. B. Scarborough afese ay [ Pacha 5]

wT J

SEPRSTAN

C.1l Bat Fa C4,

(1) tg FQAUy-1 + BA zg + 4A zg +8 = Ue

(ii) € 7 te Bota — Ugar)— Pa(trre) + Uz- 9
D3— D= fied Buster. (1+D+2

adic B=eP, StCHe Hot =e-P |

(iii) log, wn—1 + Atn-1 + 44° Uns

+ tA uns + tA* tna + see wef),

una ("7 *) wo

+ ("37 Atio t** 1+ ("F 1) Ato.

0.2 ult wrafian AST BA AT SPA SVS — 1 CAH +1

+n) ae

(iv) tho tuit



724 ara TAST

wit free BeIRSE Meher AT o et Of ATT -—0'5 6 O'5-ET BD

AttaATT 0°87648 @ 0°83984. F(0'25) 8 FOS Hes tT Ae AS

Sas fT Fz |

0.3 CT BCS yA OCD ST ACE CA,

Uy + Ug = 16, wg tu, tu;=144

AI | Ue tq + Ug + Uy = 668. °

Ug AT FS VOY SHG ?

| [Sto : 4, wz=atbetce?® | |

C.4 COT WAFF up-45 SY cresyl Sie wi=—7, wy =13,

te=37 GE wo =97. ug We fa FFTl au. We WITS

MIF BH, BI cafe ay Feira fey sz |

[STC s w= A+ Bert Cx? + Da® ¥F ]

C.5 WA aa BsbaT eee fAoiTt (Mann-Whitney Test) WIaw

TANTS OS SCH AMS BARS CCU; ny, neh OA AT CHEM

Bee! O(U; 9, 16499 Thy aeHs Arar Fa ez

atat A.20

C ( U; Nay, ne )

Ne .

10 13 16 19

M1

4 3 5 7 9

6 8 12 16 20

8 18 20 26 39

10 19 Q7 36 44
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C6 SITS TS aicart Vea CHATS Cl, BPAASITA,

| Ale) dom BLA 4) + A140] +e La- #)- 2/04

— [ers 8 fa)=—atbetcn® or array wHSor Copy

AIBSITT TAFT FF | J

C.7 hab go CH frtncrs fra BRANT

| -# ag git obrinaty fade eae Hateeaioe Ub
1+2?

Cay Parris wiews shes tira foc Fa

C8 e®-I=2 masa ase eins scam fer wife aq

ee BARAT FATT Fe |

0.9 «*-2*-6=0 ateqha wa vata age Trt we

wifes aig tee array Pty sa |

C.10 act wafer pris are ail Ft) ue tafe

acaret fafen za cHq WealA Sal Sy Zacy ate |

O.11 cata wcraces saad atcra fefers fewicy cart fie

errs Tea Gta aaa fate sai ate wi Perret qfaca are |

fAcrereas)

1 Datta M.; Pal. S. Introduction to the Mathematical Theory

of Probability and Statistics. World Press, 1963.

9. Freeman, H. Finite differences for Actuarial Studies, 1963.

3. Goon, A.M.; Gupta, M. K. ; Das Gupta B. Fundamentals

of Statistics. Vol. I. The World Press Calcutta Ltd., 1968.

4, Gupta, A. Groundwork of Mathematical Probability and

Statistics. Chaudhuri and Chaudhuri, Calcutta, 1962.

5. Scarborough, J.B. Numerical Mathematical Analysis.

Oxford Uuiversity Press 1958, and Oxford Book Oo. (Indian

Edition), 1964.

6, Whittaker, E; Robinson, G. Calculus of Observations.

Blackie, 1964.



maa 1

carr airy Prorecaz carte eae craps

$(7) P(r) T ¢(r) (7) T ¢(7) Bir)
~~

3989423 .5000000
3989223 .5039894 D1 3502919 .6949743 1.01 .2395511 8437524
3988625 .5079783 02 0484925 .6984682 1.02 .2371320 .8461358
3987628 .5119665 53 3466677 .7019440 1.03 .2347138 .8484950
3986233 .5159534 54 .3448180 .7054015 1.04 .2322970 .8508300
3984439 .51 09 3429439 7 3 1.05 .2298821 8531409
3982248 5239222 96 .3410458 .7122603 1.06 .2274696 .8554277
3979661 .5279032 57 .3391243 .7156612 1.07 .2250599 .8576903
3976677 = .5318814 98 = .3371799 = .7190427 1.08 .2226535 .8599289
3973298 .5358564 59 .3352132 .7224047 1.09 .2202 8621434
3969525 5398278 60 .3332246 .7257469 1.10 .2178522 .8643339
3965360 .5437953 61 .3312147 .7290691 11k .2154582 .866
3960802 .5477584 62 3291840. .7323711 1.12 .2130691 .868
3955854 .5517168 63 .3271330 .7356527 1.13 2106856 .8707619
3950517 5556700 64 3250623 .7389137 1.14 .2083078 ‘8728568
3944793 5596177 65 .3229724 .7421539 1.15 363 .8749281
3938684 .5635595 66 .3208638 .7453731 1.16 .2035714 .8769756

1.17 .2012135 .878

13752403 6368307 85 2779849 8023375 «1.35. -1603833 9114920

opSs ANcm~is— “J coVo
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axae Cc—_CnetyON“J fue

Dand Qed fend fret feed fend fed ett
totrax TM~J band Ge beNN[woph NH seatankaacsseek*S&5 Wo;

t3
33

wo pued fund Pua fend fend Pmt 1295176 .9331928



728 | ai atay TASTY

mA 1 ( atRTS )

e e es e os se eo s es oe e . e e e e e ea e s
e (7) = (7) r G(r) = Or) tr G(r) P(t)

1 1275830 .9344783 2.01 .0529192 .9777844 2.51 .0170947 .9939634
2 1256646 .9357445 2.02 .0518636 .9783083 2.52 .0166701 .9941323
03 .1237628 .9369916 2.03 .0508239 .9788217 2.53 .0162545 .9942969
54 .1218775 .9382198 2.04 .0498001 , .9793248 2.54 .0158476 .9944574
9 1200090 .9394292 2.05 oi eroe .9798178 2.55 .0154493 .9946139
56 .1181573 .9406201 2.06 .0477996 .9803007 2.56 .0150596 .9947664
57 .1163225 .9417924 2.07 .0468226 .9807738 | 2.57 .0146782 .9949151
58 .1145048 .9429466 2.08 .0458611 .9812372 2.58 .0143051 .9950600
59 1127042 .9440826 2.09 .0449148 .9816911 2.59 .0139401 .9952012
60 .1109208 .9452007 2.10 .0439836 .9821356 2.60 .0135830 .9953388
61 1091548 9463011 2.11 .0430674 .9825708 2.61 .0132337 .9954729
62 .1074061 .9473839 2.12 .0421661 .9829970 2.62 .0128921 .9956035
68 1056748 .9484493 2.13 .0412795 .9834142 2.63 .0125581 .9957308
64 .1039611 .9494974 2.14 .0404076 .9838226 2.64 0122315 .9958547
65 .1022649 .9505285 2.15 .0395500 .9842224 2.65 .0119122 .9959754
66 .1005864 .9515428 2.16 .0387069 .9846137 2.66 .0116001 .9960930
67 .0989255 .9525403 2.17 .0378779 .9849966 2.67 .0112951 .9962074
68 .0972823 .9535213 2.18 .0370629 .9853713 2.68 .0109969 .9963189
69 .0956568 .9544860 2.19 .0362619 .9857379 2.69 .0107056 .9964274
70 = .0940491 .9554345 2.20 .0354746 .9860966 2.70 .0104209 .9965330
71 0924591 .9563671 2.21 .0347009 .9864474 2.71 .0101428 .9966358
72 .0908870 .9572838 2.22 .0339408 .9867906 2.72 .0098712 .9967359
73 .0893326 .9581849 2.23 .0331939 .9871263 2.73 .0096058 .9968333
74 .0877961 .9590705 2.24 .0324603 .9874545 2.74 .0093466 .9969280
75 .0862773 .9599408 2.25 .0317397 .9877755 2.75 .0090936 .9970202
76 .0847764 .9607961 2.26 .0310319 .9880894 2.76 .0088465 .9971099
17 0832932 .9616364 2.27 .0303370 .9883962 2.77 0086052 .9971972
78 .0818278 .9624620 2.28 .0296546 .9886962 2.78 .0083697 .9972821
79 .0803801 .9632730 2.29 .0289847 .9889893 2.79 .0081398 .9973646
80 .0789502 .9640697 2.30 .0283270 .9892759 2.80 .0079155 .9974449
81 .0775379 .9648521 2.31 .0276816 .9895559 2.81 .0076965 .9975229
82 .0761433 .9656205 2.32 .0270481 .9898296 2.82 0074829 .9975988
83 .0747663 .9663750 2.33 .0264265 .9900969 2.83 .0072744 .9976726
84 .0734068 .9671159 2.34 .0258166 .9903581 2.84 .0070711 .9977442
85 .0720649 .9678432 2.39 0252182 .9906133 2.85 .0068728 .9978140
86 .0707404 .9685572 2.36 .0246313 .9908625 2.86 .0066793 .9978818
87 .0694333 .9692581 2.37 .0240556 .9911060 2.87 .0064907 .9979476
88 .0681436 .9699460 2.38 .0234910 .9913437 2.88 .0063067 .9980116
89 711 .9706210 2.39 .0229374 .9915758 2.89 .0061274 .9980738
90. 0656158 .9712834 2.40 .0223945 .9918025 2.90 .0059525 .9981342
91 .0643777 .9719334 2:41 .0218624 .9920237 2.91 .0057821 .9981929
92 .0631566 .9725711 2.42 .0213407 .9922397 2.92 .0056160 .9982498
93 .0619524 .9731966 2.43 .0208294 .9924506 2.93 .0054541 .9983052
94 .0607652 .9738102 2.44 .0203284 .9926564 2.94 .0052963 .9983589
95 .0595947 .9744119 2.45 .0198374 .9928572 2.95 .0051426 .9984111
96 .0584409 .9750021 2.46 .0193563 .9930531 . 2.96 .0049929 .9984618
97 .0573038 .9755808 2.47 0188850 .9932443 2.97 .0048470 .9985110
98 .0561831 .9761482 2.48 .0184233 .9934309 2.98 ..0047050 .9985588
99 .0550789 .9767045 2.49 .0179711_ .9936128 2.99 .0045666 .9986051
00 .0539910 .9772499 2.50 .0175283" .9937903 3.00 .0044318 .9986501



ata 799

mrAH 1 ( Kate )

tT = (7) (7) r G(r) Br) t G(r) = Or)

3.01 .0043007 .9986938 3.21 .0023089 .9993363 3.41 .0011910 .9996752
3.02 .0041729 .9987361 3.22 0022358 .9993590 3.42 .0011510 9996869
3.03 .0040486 .9987772 3.23 .0021649 .9993810 3.43 .0011122 .9996982
3.04 .0039276 .9988171 3.24 .0020960 .9994024 3.44 .0010747 .9997091
3.05 .0038098 .9988558 3.25 .0020290 .9994230 3.45 .0010383 .9997197
3.06 .0036951 .9988933 3.26 .0019641 9994429 3.46 .0010030 .9997299
3.07 .0035836 .9989297 3.27 .0019010 .9994623, 3.47 .0009689 .9997398
3.08 .0034751 .9989650 3.28 .0018397 .9994810 3.48 .0009358 .9997493
3.09 .0033695 .9989992 3.29 .0017803 .9994991 3.49 .0009037 .9997585
3.10 .0032668 .9990324 3.30 .0017226 .9995166 3.50 .0008727 .9997674
3.11 .0031669 .9990646 3.31 .0016666 .9995335 3.51 .0008426 .9997759
3.12 .0030698 .9990957 3.32 .0016122 .9995499 3.52 .0008135 .9997842
3.13 .0029754 .9991260 3.33 .0015595 9995658. 3.53 .0007883 .9997922
3.14 0028835 .9991553 3.34 .0015084 .9995811 3.54 - 0007581 .9997999
3.15 .0027943 .9991836 3.35 .0014587 .9995959 5.55 .0007317 .9998074
3.16 .0027075 .9992112 3.36 .0014106 .9996103 3.56 .0007061 .9998146
3.17 .0026231 .9992378 3.37 .0013639 .9996242 3.57 .0006814 .9998215
3.18 0025412 .9992636 3.38 .0013187 9996376 3.58 .0006575 .9998282
3.19 .0024615 .9992886 3.39 .0012748 .9996505 3.59 .0006343 .9998347
3.20 .0023841 .9993129 3.40 .0012322 .9996631 3.60 .0006119 .9998409

) “Biometrika Trustees §{ WISH Biometrika Tables for Statisticians,

Vol. 1&F Table 1 care ROBE MSIea TTT |

MAN 2

cara aire Prorat

( roi FIG TT )

a 0.05 0.025 | 0.01 0.005

ta | 1.645 1.960 | 2.826 | 9.576



780 aM Rreatcrr yewy

wrath 8

x* fawtert «

2 (x? a, v AF TTF )

NX 0.995 099 0975 0.95 0.05 0.025 0.0 0.005
v

11 0.000 0.000 0.001 0.004 3.841 5.024 6635 7.878
21 0.010 0.020 0.051 0.103 5999 7.378 9.210 10.597
3/ 0072 O115 0216 0352 7.815 9.348 11.345 12.838
4| 0207 0.297 048 O711 9.488 11.143 13.277 14.860
5} O412 0.554 0.831 1.145 11.070 12832 15.086 16.750

6 | 0.676 © 0872 1237 1.635 12592 14.449 °16812 18.548
7] 0989 1239 1.690 2167 14.067 16013 18475 20278
8|° 1344 1.646 2180 2733 15.507 17.535 20.090 21.955
9/ 1735 2088 2700 3325 16919 19.023 21.666 23.589

10| 2156 2558 3247 3940 18307 20.483 23.209 25.188

11] 2603 3.053 3816 4575 19675 21.920 24725 26.757
12| 3074 3.571 4404 5226 21.026 23.337 26217 28.300
13} 3565 4107 5009 5892 22362 24736 27.688 20.819
14] 4075 4660 5629 6.571 23685 26119 29141 31.319
15} 4601 5229 6262 7261 24996 27488 30.578 32801

16 | 5242 5812 6908 7.962 26.296 28845 32,000 34,267
17| 5.697 6.408 7.564 8672 27.587 30.191 33.409 35.718
18} 6265 7.015 8231 9,390 28869 31.526 34805 37.156

19! 6844 7633 8907 10117 30.114 32852 36.191 38582
20 |. 7434 8260 9591 10851 31410 34170 37566 39.997

21} 8034 8897 10.283 11.591 32.671 35.479 38932 41.401
22| 8643 9.542 10982 12338 33.924 36781 40.289 42.796
231 9260 10196 11.688 13.091 35172 38076 41.638 44.181
24 9.886 10.856 12.401 13.848 36.415 39.364 42.980 45.558
25 | 10.520 11.524 13.120 14.611 37.652 40.646 44314 46.928

26 | 11.160 12,198 13844 15.379 38885 41.923 45.642 48,290
271 11808 12879 14573 16151 40.113 43.194 46963 49.645
28 | 12461 13.565 15308 16.928 41.337 44.461 48278 50.993
29} 13.121 14256 16.047 17708 42557 45.722 49.588 52.336

30 | 13.787 14953 16.791 18.493 773 46.979 50892 53.672

40 | 20.706 22.164 24.433 26.509 55.759 59.342 63.691 66.766
$0 | 27.991 29.707 32.537 34.764 67.505 71.420 76.154 79.490
60 | 35.535 37.485 40.482 43.188 79.082 983.298 88379 91.952
70 | 43275 45.442. 48.758 51.739 531 95.023 100.425 104.215
80 | 51.172 53.540 57.153 60391 101879 106.629 112329 116.321

- 001 59.196 61.754 -65:647 69.126 113.145 118.136 124.116 128.299
100 | 67.328 70.065 74222 77.929 129.561 135.807 140.169

GF Table 8 CCS ACRAT Bsicgy WHS |

* Biometrika Trustees 44 URI SACT Biometrika Tables for Statisticians, Vol. 1

pn?
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ayaa 4
¢ retary «

( ty, a OF ATT )

Nd 0.05. 0.025 0.01 0.005
v

1 | 6.314 12.706 31.821 63.657
2} 2920 4303 6965 9.925
3{ 2353 3182 4541 52841
4! 2132 2776 3.747 46
5| 2015 2571 3365 4.032

6] 1943 2447 3143 3.707
71 1895 2365 2998 - 3.499
8] 1860 2306 2896 3.355
9| 1833 2262 2821 3.250
10} 1812 2228 2764 3.169

11] 1796 2201 2718 3.106
12} 1782 2179 2681 3.055
13| 1771 2160 2650 3012
14} 1761 2145 2624 2977

, is| 1753 2131 2602 2947

161 2.746 2120 2583 2.921
17) 1740 2110 2567 2898
18| 1734 2101 2552 2878
19} 1.729 2093 2539 2861
20) 1.725 208 2528 2.

21) 1721 2080 2518 2831
22| 1717 2074 2508 2819.
23} 1.714 2069 2500 2807
24| 1711 2064 2492 2797
25| 1708 2060 2485 2.787

26) 1.706 2056 2479 2.779
27| 1.703 2052 2473 22771
23{ 2.701 2.048 2.467 2.763
29| 1699 2045 2462 2756
30} 1.697 2.042 2457 2.750

40| 1684 2021 2423 2.704
60] 1.671 2000 2390 2.660

120| 1.658 1980 2358 2617
wo | 1645 1960 2326 2576

|

* Biometrika Trastees aq BAXfSacy Biometrika Tables for Statisticians,

Vol. 1.4% Table 12 cers MOBS alsteq WAS
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ara 6

TST MATA Te
(Random Numbers)

8431 2150 2352
1220 4129 7148
7353 6007 9410
0828 0385 #8488
5593 6322 9439

5533 2577 4348
9259 5117 1336
3236 3252 0277
3457 «8773S s«S146
3711 8838 ”° 0691

7909 4528 8772
2061 1835 5054
6488 7364 4094
6368 5762 6322
1311 5873 5926

8163 2798 ~=—s—:1984
7987 1937 2251
2137s‘ 76841 4030
1855 5285 5631
5199 5765 2067

0002 7000 7800
3163 © 3569i(is«7155
3125 «= 5856 «(9543
1164 3283 1865
6949 = 8502 1573 .

83979 = «7365.2 s«44577
3665 2160 6700
3611 9887, 4608
7435 6822 6622
7595 0305 4903

7386 1333 5345
0845 7100 1790
7398 6125 2268
6950 8843 6533
2835 4894677, s«4637

9311 9787 1284
7760 6504 #2754
7044 3657 «2 s«5263
07g 1134. 5342
3 0583 1260

7539 «= «3684S is«é9397
0553 2427 3598
7404 5264 5411
3949. 9675 6533
8549 5552 7469

7939 2652 «(4456
9729 = 0945s 3901
0939 7319 5939
7805 «6294S (s« 700722
3462 «= 6001, —i(ié3302 =



amarae 6 ( tras )

9247 «STAT «38932503 292A
9193 7314 1501 4702 7030 0630 3727
4246 0693 6041 0931 2952 4968 8239 7729
6974 1051 8966 5157 2154 9558 3043
5673 1602 8741 0513 8713 6108 7329 7698

7370 7319 4104 6025 4209 4501
6934 0165 3319 6222 4129 6524 4322 9422
1592 6953 7868 5874 0805 1138 9428 0189

7249 1 0956 8325 1 2261
4206 3295 1732 6780 8409 6957 92 5041

3316 1187 1217 3912 1107 5
2584 4222 8 9652 0338 9712 8715 9587
1275 5976 4273 4895 5751 3112 5 6050
6801 1709 0038 1231 5222 2473 8909 9970
6853 9 1196 0347 3135 5902 2384 7929

3210 4345 4448 0229 0371 8269 3348
1 5742 1897 2503 1656 5702 4613 4108
2391 2897 3406 4844 8756 8011 0246
2543 3913 1429 6379 3369 9040 5983 6
6793 5986 8153 0769 3347 4014 7007 9018

8118 4646 9668 3408 8878 3534 5549 6929
4970 2717 9943 1136 9504 0519 5240 1

1109 8238 9173 62 7230 i 1463
9022 5050 5383 9582 1326 2516 5589 4051

7601 6525 2710 4947 9156
8552 7934 1530 3523 6882 4334 7237
8713 5638 7620 3 4508 3123 4023 4560
2104 4716 7582 4576 8105 7527 9082 2426

6503 99 3100 2209 3406 6314 6910 8051
0711 9557 4332 9685 6492 7422

8822 3407 5603 $431 7074 6929 7054
2193 9184 4815 0566 1214 0916

4635 6166 3085 4297 8619 0912 6917 5364.
0495 3715 6053 1723 0114 ~—-—«8257 4650 9001
$296 3067 3040 0852 2939 4015 6927 7710

3132 2603 5574. 1528 8104 5520 7279

*Department of Statistics, University Oollege, London 4% ayTsrcy Tracts

‘for Computers, No. XV (Random Eompling Numbers, L.H.0. Tippett 245 ) qa 12-18

oa cts SES |



TAS

BRAT SF 483

CSCI TEANGA G85

BEA S

wf fmt—e74

witht afrs—-673

wpici—487, 722
attti— 647-649

TENTI—657

fati—647-649

Feanta-fracore3—791

Crifastyrs 632

Sonatas 685

wIUIFS Ate 403

fad aPteAl ettesns 486-499

fare "fetrsa—488-490

aH MfstrwI—499-499

carta afeicea—4.90-499

atfties eter 464

BethYeS HANTSA 464, 467

SUA 479-476

COWANTAT 467-470

Baar AE 417

47

BUTT HUST 640-648

coentcan frefts nfs 714

fatsay 635-636

farm faster 426-428

AAT 4299

ATASI—428

FSTatetN—423

—bYaq 499-494

—FHTTR 4229

TTS 424

ATB—485

—9F FAVA 590-596

ATS BTVAT 494

agate fastey 495

TG 8 CSWAMTIA—450-453

fettcay Fi—462-463

famttcaat 1-95—4.55-456

farsactireq—458-462

WUSTOT tI —454-455

WOE YN t-I—457-458

varie Faeteray 439-486

ait Stews 719-725,

aA ATT 406



788 wifey zrSE

fata 639

farsats 717

ofrae raise 415

ofan x? 596-598

— AF ATRIA

Bayes Fastsy 603-605

sexta fpta 600-603

arene Gees Fore 599-600

ortefay atat 658

FS 499

TSTS 424

ire ETT 499

HASTA 402

catats fretey 426-428

AFH 500-501

crefete—500-501

2—500-501

crfie—500

ATA—5OO0

atey fiota 483

Cor atfre—5oO8

GET fS—5OB

crata-farattetlI—500-504

JRr-TAA SHS F—577-590

Wat fSfer—504-507

aaii{—507-589

Aca “ferrrrn—5O2

48 APATSYVS] 508

— 89 FEATS 501

—9% SiS 501

aT PS 502

—9F AMAT 502

AICO] G55 |

» GB—G57

fap7sz—693

ST F—EB9

afei—657

fras—es9

ACHAT FFE G57

aTGC4I—677, 680

faBera7—663-665

we fa —672

CAC TI—681

Wes atleI—677

atentaa—669

7 fe 7—680

—aa Baf2 17 699-702

ASS MST 537

att 1 659

ayia tttey AH 659

aer-farra 582-540

ANAS 425 |

acafes fiatewt—464-467

Sasa —4.72-476

COMA —467-470

acates 672, 694

atfaj—672

ATSSAT 483-500, 507-582



MwI—483, 499-500,

507-532, 577-590

f7y—483-499

ATPSAT TSS 486-488

atfas BPier—486-499

af S—416

QTSHAS 484

OTF—485

afas w~te1—487, 721

WR—484-485

HRT SI—AG4

fed comity —494

F7TIA—484-485

aPrae 534

Seva —534

| Starcnitre—s34
frorery

F—445-449

x2 437-442

t—449-445

far7w¥—496-428

a AtA—482-436

c*tati—4.28-430

Fe-T PT] SE 567-628

arfe 719

arye4I—409, 720

BPA FAI—650

frafas—719

fereG 739:

aTrqt—401

AOTITAPNC—7 20

—*" 657, 699-702

TITStPATeey 402

THaA PASPLDS 723

wifes 629-648

WaI—633

§FF—E31

s(—631

afiaS—631

afer —é34

afser1—631

a—631

ftas—e638

~TTI—629

afafee—e33

—9F TAFT 634

FAVA 640-643

waeafas—640-641

cayVite—640-648

afony—641-642

log s @ log s*—592

sin”? /p—591

Je—592

2—5698

—ay ayicaifeaty 640-641
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