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sllenipd &6 Qrfé sl Quriflurs o681 L BGon wanetr
ser PRI ar. @PUI L Po sogrisele @ermada
QU@GLILjeUen: T TeIeuT&al RGN LML _miger .?/&wg,amgu_;t?
SWPCCw sppedserd. 19699 yaw g edosb s <o el e
urmslryd sBPCCU sHIGs o HUTE Q& i grenGar mib,
SOACCW & HLILCUTLD eTew @psiteup graer Hev gur <& Pwiri
sofler searss LAp U giewpesalled @smean® GeuwiGeouri Q@sD
Qeawd sHs 2 mply, gmads HApliys g peede LTS 6T
TwHssr wEabgerer mrerdduiser Qs aw@ent s
Qoupletr s7yetwrs @s S 1_tb pibifen_QGu DENPFR D 1peoT
peopYD S7sHsss amsulen BaL_Qubmy wGBEDG. @
wensuied) & gri Cuyr&iuiser a2, 9y BPelwe 11T kiedr
wrevaismEGs SBPACwCL  wlbplushEs Caaney
wrer wvlpPowl QuUDNSHEG wLgemTL L@ &S & P& LpLd
QFerdam 1 110&Lws S a4 aaBCHT b RS gaumpd QU
wuifleous AL QeraoaCuar@.,

wgarndue, Hyrfwe, o.eralwe, Qumrmeflweé, @iy
Quir@reiwey, yafulwsed, yelwenwntnwe, whwulwe, & vl &
edwe, QupHilwed, GoHulwe, 2 udfMwe, aradue, yeirafluurev,
desfued, sragelud, Qurlud, oL odwe R
TONTS Few paefl Qb P BTVSEET, QurQuuwritiy mreser
T Q) wmsaud SUpBTLEL uTL mre  Bmevertd
Brévadn Qeuefludl B VSIS

Qeupgyer Germear sirafuuied Qewiapsm p 1wr Hilew eir —
(@rar rd urso) ereirenih Q)b BT SUAPFTL RO ¢« TI_ BT
ByeersBar 796 e g Qevefluf_mr@gw, & arifs S
Gualar FrildeQouefurear 35 Bnvs%ruyd Gsigs @) gy
831 provadr Quelasgisreorar. @5 HTéd epww oo, Seval,
WS fW IAowisss G worfe  Quomifufew UD &IN5 E S
srevaer Qaalui@n S’ sPas Qaueafud_LuGS neg.

BBAfd Lulgrd wremaTseT o wes Lo &t eyt gaflen .Gl
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6. amdewGxmr(® GUIT(mHEHEH6v

S

(Curve Fitting)

SHMPhP Mishssh Gardems

Gofled sewrdes Cpry. WUy (xy py), (X, y,),
(X35 Pa)erreeeernees (Xn Pn) GTHTLIGTUTS @)(BSS(Bib.

@b w@uqa@a@u Qurgsstitir Gaibrgu L1yt
(Parabola) p wraTih 2 el Sipésr emId FHTUTL TS Qme
&L (PLb.

y=a,+a;x+ a,x*+ a; x> + ..oeel Faxr (1)
@EG a0 8y Ays coveveeennp THT D (P + 1) OIWE 61607 Hasir
wHemus sarL Py AELyRBmn.  y-ar Grled Sebri
w8y yi y@. Cwdsar_ Fwatur® (1)-e9ms .5 sewr.
FERT & (G LD BULIL) Soir

Y, = a,+ a, x, + a, xl Foie vt ap x,P

Y,=a,+ a x, + @, %, Feeereere. +-a, x,P ...

Yn—‘ao+a1xn+a;xn+ ''''''' + ap %P
TATLGTATGLD. VN Gly QUT FIITE

o= 0o+ ay Xi+ @y X Feeeeens + ap xp w(2)

n>pstar QMINIGT, Y1y Pay -eeveny Yo TH D (P + 1) o703 5
erarsafer Qurmdswrar wHlmu, GwDSewre. n-Fwoer
ur@&ar Fraryarorss QETHEEr F. 2 @wmanwuiew (p 4+ 1)
Ty eremrsafiar wPrmuds saw_ B (p + 1) Fwearur@sdr
AGLYACw . @QF SYarTd FSSTHLDUE SOMDPES Qfksé
Garstons e powt) LuFTUDSE S 81$RCmpih.

@& Gasdrensniiuy

S =X (y| - ao - a4y Xi ~ a, x. reoaa ap x|p) c’lwwgl
S=3 (pi~Y) aarugm Hss @mrmmg LY MR YIY: I F -
QwssCaar®Ld.

..



]
yarefudue Qauigpan p wr Blisar
@ug A5Pursd (yi—Y,) earumms oréeb (Residuals)

TS s WRASWD. S et » By Gm pi 5 WPl STE
Qnss, Casamaniu®ib Bt g,

05 _oS _oS _  _eS_, .

aao 6a1 aa? YT aap mu'ﬁfr(‘ .
FRUOUBSBw ey :

Syi=nagt-a, Ixideeeen... + a,Ixp

X ¥i=a, T Xi+a; T %2+ .erenen.n +ap X xi Pt

...-l‘..lt.'."..-l.".tc.t.!'lll-.o..- .o .'.O

P4 204!

L xPyi=a, T xP+ta, T xi T TTTI + a.ix;i

TG LIGD RIUIT (G LD.

Cupsar (p+ 1) swsrur@sdr Guis ST LT H 5
A& % NRACMU. TEETOE SeTUTRSHT 5 8o g Gumas
Bupsar,. (p + 1) FWHTUTRSITS Bi g g1, CsaariulL-
(p+1) 1@y aTamrseer wDimud Ear_fluivred.

Papsd |

CpiGariy dari Quegise: 1p 56 LD GO LPpamL_1L Gm#G&rr@
adr@srien_ (y = a, + a,x) Gupsewri_ GO OEF UTEES
Q@areren sty Quress S ey ReoL_&GLd FLocTLITRSHT:

Sy=na,4a, ¥ x
Ixy=a,X x4+ a, ¥ x*
©T GOT LIGOT QU T (5 L.

JORIE T 10 swaTur@adbruyb i g, a,, a, T D LOIOP
erarsafien @i ssrs Sewr ABC@pLbd.
Bepsd 11

Qs wrarly Ufaibns)d swarurien. (y=a, + a;x +
a, X*) G PSS G Pb G aiféss Qarerenaliug Qursgsd
@D AmL_EGh QU Fwarur@Ear:
Ly=na, 4+ a, 2 x4+ q, T x®
Txy=a,2x+a,Lx*4a,s x?
Zx?y=a02x’+a12x3+a22x"



@dr@sr® Quredsd 3
TETUSMTRAUTGD. Qb apHTp  FweaTur@sSryw Fis,
Qasgririgas a,, ‘ilf a, GTGHT D DT TR ST S ST EDL_GUTLD.

wr®h 368 ™
x @& sridoor wrfurss Qsrem® Bpésramh el
Haryusesd® Ger@sria L QuIts 5.

x 0 \ 2 3 4

¥ 1 '8 33 45 63

(erib.Toved g% yT—1949)
iay:
Qar@daiu e yerefl Aurisess@glr Qurgs s
Qaiargus CriQGasr® Spdsr awyid CsiQsrirs O[T IMCITR
y=(a + bx)

a, b= & s P 2 Sy QU FweéTur®SHr (Normal
Equations):
Yy=(na+ b ¥ x

Qus, n=0sr@Fstiu’ L Cgry. 1Py saflar o T ewldeans
Lxy=@Xx-+4b x°

v S

Ix; By, Lxy; Lx? 9 Qwal pan pE SawrdD_a0:

x y xy x?

0 1 0 0

1. 1-8 1-8 1

2 33 6-6 4

3 45 135 9

4 6'3 252 16
Ix Ly Ixy Tx?

=10 =169 =47 =30




4 yerafuiwe Geuigpenp wr SHSH

Y5Ba, Gule Qar@éstiuc .. @Que swarur@ssr Epd
SGOTL_QIT g B s perr.
16,9 = S 10 LT ...(;)

471 = |0a + 30 - «(2)
SWErLr® (1) @ Qreiri_red QuEER (2) gyar g Swarury.
Aot S 055CuamB. o aGa,

471 = 10a + 30b

338 = 102 4 206

]

=133

b= 1 adums Wasd FweriyrL
Sa = 169—13.3 °

== 3‘6

Loa 3—.56

= 072
A&Ca, QEr@Es UL yeref afarrwisen s gL G)u-/r@,éi,{‘—"
Ul GriGsri iy r FOSTLIFP -

» =072 4 1-33x

9o 97 Pufi L1y

wr@d 369

26 ST pEGUddr wa anry Ao _Qasafl a0
a@ésiu _Qurg @dEsiu, TeL_gar @G Sru
vl @eranar. G®PLS wiEss Qarer

sl LTRSS
@G Bni Cari’ () audbranyiy QuIrBS94 sr’@.

ary @ent Gaserd

%
. | 2 3 4 5
e 25 587 630 702 54
ury Qe Qared
- 6 7 8 9 10
—
6"‘;‘- 81'1 872 955 1022 1034

(L?-GI.——@JG&T&‘OT-—1945)



adr@ar® Qurm g seh 5

Bia

Qar@gsiu L x wrh, v @ Qualawud @ 1 bHis,
@riant s v orawr 10-p& Qarawr@aparer g, 0D YLD
x o7 Buf &t wBysefar G By SS aar g Q&S DSl
NsCal, BBy ap g b 958 yarmanyh (Scale)
X wrpES wrpPs sarsAL® GriGsSriiBF FOETUTL QT
a, b @) 5% s s e HE@pLb.

Tu; By; Tuy; ¥ ut 9B B SETE Sewrd Bi_o:

u=x— §'—5‘
x B 05 y uy u
= (2x—11)
1 -9 52:5 —472:5 81
2 -7 585 — 4109 49
3 -5 650 —3250 25
4 -3 70-2 -210.6 9
5 -1 754 —754 1
6 1 811 81.1 1
7 3 872 261+6 9
8 5 955 471°5 25
9 7 102:2 7154 49
10 9 108-4 9756 81
@LoT  Hib Su Ty Suy Tu?

=0 =796"2 =1016'8 =330

Q@sr@RasOu’ . yearefl ddugheesdégy Qurgdsiiu
Qarevsr g GriGar_® ardor
y=a+bx

Qig u = 2x—11) sar QGéSbuy x-wrPuiesr SO
So5EGU PO By u-wr Jowus QEreRT(H @urr@,a;gsuu@m
CsiCGsr ® aidsruiair Fwarur®

Yy=a-+ bu ardsrugrr@m.
a, b wB15%1d s Pu o Faph QUG &FioeTUTHSET :

Yy=na4+bIu
Suy=aXu4 by



6 yereluiue Qeiigpen p or S sew
Im, Ty, Tuy, Su® eretr p 0 @riyadrss Ig uiL. ey
7962 = 10a + (0 X b)

= 10a
1016'8 = 10 X a) 4 330b
= 330p
B 3Cal, 10a = 7962
oa="T962
330 b = 1016°8
o b =308

Cupsan.  arah dasbserégy QurgsstucL BT
CEri_® as&r:
¥y = 7962 4 3-08u
79'62 4 3:08 (2x—11)
7962 -+ 6'16x— 3388
4574 4~ 6°16x

I

$3C Qurpgatiur . CriGarL® asdr
y = 4574 4 6°16x GTGOT LI ST (LD,
wr@d 370

x @& eriler wrurss Qaran®, &pésn it Lol
ddardisess@ e CriGsrL @ ai®renwicy Qun 3 His.

x 1 2 3 4 5 6 7
- T

y 398 352 3199 346 338 270 316

(8. . —QFar T 1160 80 & & 15 L1E—1944)
$ia

Qsr@éstiu L ool afasiserE@l Qi S
Casiawrgw Gut@are’ @ aidr :

Yy =x4+bx ,'
8, b-da&nr& SETER 1 Aus 2 gayb @ueddve Fioer LTHEs

Ey=na4bHy x
- Zxy=aXx+4+ b x?



adrGsr® QuI®s Fev 7
Su; Ty; Suy: Tu? QBuaipan s SETSIL:

x u = (x—4) y uy u?
1 -3 39-8 ~ 1194 9
2 -2 358 - 716 4
3 -1 3149 — 31 1
4 0 346 0 0
5 i 33-8 338 1
6 2 270 54-0 4
7 3 316 948 9
Qurgsw  Iu Iy Suy Su?
=0 = 2345 = - 403 = 28

Qer@éstiuc .. yerefl durwsers@gy Qurgssti.,
Carswrigus GriGasr® adr

y =a- bu

@"Eé) u=(x-4

a,b gFuapPar wPUmus SaTERL. 2 gad QuUABSvE
FORTUTHEET:

Sy = na+ blu

Suy = alu 4 bIu?

1119 weded sewTd AL L. Su; Ty; Tuy; Tu® Gy 5%n Quiswddvg
FwarurPsaiia (35 Sud  (Iaryy,
2345 = Ta 4 (b x 0)
—40°3 = (@ X 0) + (b X 28)
5Cas, Ta= 2345
234-5
a =5
= 335
28b = —40-3
< 7403
28
= —14d4



8 yehefudied Qadigpen p Lor SM&ar
T CGal, QEr@ESIULL. Loien SaipmisessE QUIGSSL!
UL GwiQGari iy &1 Finarunr(:

Y = 335-144y (1)
33°5— 144 1x— 4y
335—144x 4 576

= 39726 - 1-44x

BESUTR QLIress S, _ 0. . a
Cri @i’ B aidbr }r=3926— 14x g0

]

wr®d 371

E1pEaTgmid UL 19 wieded QEr@éstiu L. yerafl edai Bl
S@4G CriGare () ardbrenur Qurps gis.

x 0 1 2 3 4 5 6 7
y 46 30 16 8 4 3 2 1
{19 sTovel .—Q & 6ot &y —1961)
Biay

Qar@Ssu . x w7, &0 @ Qareflanwsd G&n@@‘-’?
QrieLtume. aa@ranidamsamn’ @ sLemar) Quppo

UBRADGI. X 107 JuIGT 105 B wAHy 35 @b, sTerlal,
Lipsaramih e puier GriGar® Qurwm s s1RCampib.
X u(= x:_(-‘)?_sj‘) ¥y uy u?
0 =7 46 -322 49
1 ~5 30 —-150 25
2 -3 16 — 48 9
3 -1 8 - 8 i
4 1 4 4 1
5 3 3 9 9
6 S 2 10 25
L 7 1 7 49

0 110 498 168




a3 Gsr® Qureps s 9

Qar@éau L. yorell Hagmisear Qurgdsiiu . Gaiargu
BuwiGarL(® awdr
y =a+ bx
@@ u = 2x-T) e @wsGuy x-wrfuier wFy
SEFEGL UB® u-wrPeows Qsraw® Qurgssiu@w Cri
Ban @ asdoruder sweTLr®
y = a+ buer@ruSrid.
a,b w@yadns savrL_ P 2 Foh @QuUINAGNG FLo6TLIrH S6r:
Iy = na 4+ bZIu
Yuy = aXfu -+ bIu®
Su, Sy, Sup, Tu® orasr p B ESHTS FgFudi . Sery:
110 = 8a + (b x 0)

= 8a
498 = a (0) 4 168
= 168b
8a =110
soa = 13175
168 b = 498
b =296

Qu psadr ysrafl dagmsepsg’ Qurassiun . Qmi
Bar® a1 :
y = 1375 4 2:9¢u
= 1375 4+ 2:96 2x—7)
= 1375 4+ 5°92x — 20-72
= —6-93 + 592x
&Ca, Qurapssiin_t. GsiBsri R ardor
y = — 6934592

wi@h 372
Bip& T gmi Ljeref alayBisapEGU Qurgs st Gsi
Bar_@ adry = 07x + 1128 arar d &7 .

x 0 5 10 15 20 25

y 12 15 17 22 24 30

(9.erevefl.—d gr—1963)



10 yerefuiwe Qzdiapan p or Ghseir

Sia):

QE1@EsU L X 7)) F10 Qo Quafans Qarsr®w
Qrie i aareniémauin (6 SL_enal) o B &EHTLY
Qubpb aEBpH. wWHDIL x wrBular WP safisr s
Wiy 125 arair puib QBERD 5. 45Cay, x wriuder apes
WL 5 Quorenays wrpdd saTER @ CriGsriBF
FWETUTL Y &7 a, b w@iysshrs &1 RB@pLb.

3u; 3y; Tuy; Tu® 2B Han P& ST SR 6

12°5

u=(*-5s) ]
x x — 125\ Yy v=y-20 uv u

- ( 25
0 -5 12 -8 40 25
5 -3 15 -5 15 9
10 -1 17 ~3 3 1
15 1 22 2 2 1
20 3 24 4 12 9
25 5 30 10 50 25

Su Ty Suv su?

=0 =0 =122 =170

X, y-Lom B Eafl gir S5 Quanaslr 1or pP% SowsA 0, ySwu, v
wr PE@5EG g0 CriGarL e iy Qures 526 w.

U VLT Bsoler  Quirgg g Gaiemigw CriGsr s
FLGTUT(®:
b=a-+bu

Q¢ swdTun g & Qe dtvé swerLr@aar:
Iu = na 4+ b3y
Iw = aSu 4 bTu’



adbr@sr® QurkdS® 1

Su, Sv, Suv, Su® T D @y s&HTU Gy Sud L. ey

0 = 6a+ (0 X b)
122 = (0 X a) + 706
a=0

b = 1743

A}

-94,5@ar, GLo HSH T Ljair
BriQar_® adr:

ofl aialgEsass U QuIr@ S SLILI_L

y = 1-743u
Sa g (y—20) = (17743) X[(%-—?‘ﬂ]
=0 7x—-8'715

2 5Car, QUi S CriGar. @ adr
y = 07x + 11:285

wrd 373
Bpdsrgmith UL ugserld® o puss Qanuciale

2w msi Qurmefiar remard FGID I BriGari @
adrews QUI®S Hs.
sk o1l 1921 1931 1941 1951
2 HuisH 10 12 8 10 14
(1000 . Safen)
y

19369515 gywmger 2 pusPeou WP IIDS.
Giay: (9.erovel.—HEgT).
. Gaf{@ésa;,_';u,_'_,__ wrpd &w @m;@maﬁmwé Q&7 evr HLb
g,mm,m.uumf_ aaaismasigid (5 sSLea) aGRDH.
Srii ermfraarﬁ«sz'rr FeoQavefl 10 reTad STaTHGMpLD.
f“?w: Qi _apagav Hu0 Gr8 gereanyd x orPEG
THBS SemrE@L@ GriCsr (s gwaTuTL. L a, b
W@y alrruib Sram@GapLd. » ,



12 yerefuduice Qausipam p or Shsar

u; Xy; Suy; SuP 9L Qu 0B 5T SeRTE Do

Ui=x—193) \
R . ..
1911 -2 10 -20 4
1921 -1 12 -12 1
1931 0 8 0 0
1941 1 10 10 1
1951 2 14 28 4
Q@uor g ih YTu Yy Suy Su?
Qer@ssiuc . ysirafl  alarisesdse Qur@ g s
Cuergu CaiGsri® a&r:
Yy =a- bu
. x—1931
@i, yu="""1

a,b yRuuDPAFT WBImUE 5597 %D
FLODTLUTH Ho7

Yy = na 4 bXu
Tuy = a¥u 4+ bIu?

2 Fayb QPuRAF

UL g w686y TSR L Su; Suy; Tu¥ wBlyske @uaddvug
FaTur@seNe g PuF 9abryy:

54 = Sa 4+ (b x 0)

(1)
8 =(ax0)+ (b x 10) - (2)
25CBa, 5a = 54
.o 3
5
= 108
10b = b



adr@ar® Qurgp s s ¥

T Qay, Qar@Fsru . s Aaiphisaps@El QuUIGd st
ul L GriGari g e & LT®:

y = 108 + 0'6u (3

x—1931

126'66 + 0-06x

i

i

-

8¢ saTur L. LwSTURSS 19360 HeTg 6T o DUS S
Saranal I CararBLo.
x = 1936
STeTape, # = (x—1931)
! 10
1936 - 1931
=710
=05

3 g swearurl st g,
y = 108 + (06 X 0°5)
=111
25Cas, 1936.d i, 071965 w0 bl 2 pUSE
= 111 (uirib LT &aiT)

wrHd 374

@updsrgmid erefl afaismiger gi i 2 HugS
@ Fidsaruler Hormals (1000 L arsalled) 6B 0 i«
@@ 3iQsrL (@ adrawl QUIGS H15.

P C) 1950 1951 1952 1953 1954 1955
WL 50 54 53
(1000 _eir serfieh) A

g;j/r@.dfuucz;:_ Yorefl g BSEEES @6 QI TUL LD QIGH J1b S
&GS Gar o & Sri_-ajbe 1957 9p1b  gyev )
UG s &G &HL_@Lb. éi’ o s

(3o —QF6rdar—1972)



14 yerefuiud Qeudigpen p Lot Sflser

Biay:
1 gpse apen p:
YH® 2 pusH u w? uy
X y o
1950 50 -2 4 —100
1951 54 -1 1 - 54
1952 53 0 0 0
1953 62 1 1 62
1954 68 2 4 136
1955 15 3 9 225
Quor & F1b 362 3 19 269

Qur@pgsriu_ Galehrigur aidr,
y =a+ bx

@B, u=(x—1952) erar @wEGbLg x wrPudeT 1o PSS

uBe u wrdoud Qsraw® Qurgdsiiu®w GmiGsri®
a&ruder FoeTur®,

Yy =a + bu aeTgrSLd.
@Qued FwerLT®S6r:
Iy = na + b3u
Suy = a3lu + bIu?

......... w @iy s%r g Suil . 1Farey,
362 = 6a + 3b
269 = 3a + 19b

Cupsear. Fwearur@adng 3ids deary SpésT@mitb By
&% e _KB@pLb.

a = 5782

b = 503
GrarCat, Qurgs s GriGasrL @ ardr

y = 5782 + 503u
QriE, u = (x—1952) @b,



VEITRET® QLiT B H SO 15

(a) Qur@sstu L alr@sr ® @@mULLD alemyud
Bgamaitu@h ysiref Sai s
x = 1950 eraflv u = —2
y = 5782 + 503 (-2)
4776
s Lyeire (u, y) (~2, 47°76)
x = 1951 eraflev, u = —1;
y = 5782 + 503 (= 1)
5279
Brar_rib yeirefl (wy, y) = (-1, 52°79)
x = 1952 erafley, u = 0
y = 57-82
peirapid ool @, y) = (0, 57'82)
x = 1953 arafev, u = 1
y = 5782 + (5°03)x1
= 62:85
sravard yerefl (w, p) = (1, 62-85)
x = 1954 arafled, u = 2
y = 5782 + 503 ()
= 67-88
®E 7LD Lysired ")) = (2, 67°88)
x = 1955 ereoflav, u = 3
y = 5782 + 503 (3)
YT Yeireh (u, y) = (3, 72°91)

QU yerefadwd Qaran® aosurs@d GriGsrietl
Quirg $ 84 sri L arib.

i

t

i

®) 1957 91h gyaiwr® o HudBous SeRTEEL 61
‘x = 1957 erasflev,u = 5
y = 5782 4 5°03x5
= 8297

TarBar, 1957 gyb yar® 2 HuSS 82°97 (1000 L 61 &5T) By 5Lb.
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1l @rew_mb apsw p:

u=2(x—19323); v = (y—50) s1ar Qs BLb.

QTR 2 HUSH
X ;

¥ u v u® w -
1950 50 _5 0 5 0
1951 54 -3 4 9 —-12
1952 53 -1 3 1 -3
1953 62 | 12 1 12
1954 68 3 18 9 54
1955 75 5 25 25 125

0 62 10 176

Quragd st Caariyw GriGsri ® adn
=a + bu
B3 G EQETemr v
v=a-+ bu
Quidng FwetUr@ser:
v = na + biu
Suv = alfu + bXu?
g u1586) Gewr Tu, TV, @SS Gy GuIt i Jairey:
62 = 6a + b(0) '
176 = a(0) 4 T0a
{& swaTur@sdns 8ids 1961} L EGLd 1B sen
a =103
b= 25
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45Qa), urgssrin’ . a’mGsr@
v = 103 + 2:5u
s, u = 2 (x—1952'5)
v =y~-50
SVongl, y—50= 203 + 2'5u
DV G, y = 603 + 2°5u
@Qmis, u = 2(x—1952°5)

by 1957-1b gyaor® 2. PpuSBuIs S 48 _e:

x = 1957 orafled, u = 9
sy =603 4 (25 x9)
= 828

orarQas, 1957 yh 2 oor® o pu 5 S 82°8 (1000 L_Rr&aw) .

wr@d 375 ' N
Cautvfdvurs Garia Bdvuidor ﬁm&@w 81ps
ETEPID L1 1901 N 5BEDw a5 CuiBEnD &S,

D 1945 1946 1947 1948
Guiéss D5 21 22 30 5
B&H049 3 Ba%vus p
2apfar of 51

LT B 1949 1950 1951 1952
Quréss  Qaride 64 6.7 72 7:9
B&Hvuiey @Ql&mum
Gapdlar aF 16

1959~ v 5Bap st # 46 51p ersiran?

(Ao dar—1 82 &paLb)
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Giay:

Cri@ar D adbr Qurmi se:

. Baiéoows PRyt
24,607 (H . U= o -
x i 6'? © 2(x-19485) ¥ 4
1945 2:1 -7 49 —147
1946 2:2 -5 25 —11-0
1947 30 -3 9 - 90
1948 51 ~1 1 - 51
1949 64 1 1 64
1950 67 3 9 2001
1951 72 5 25 360
1952 79 1 49 55-3
n=% 40°6 0 168 78
Guragsiu_Caemryu adnQsr®
y = a4+ bx
TS HEQsram,. CriGsrL® adwr
¥y =a+ bu
Qug, u = 2 (x - 1948-5)
Qued Bdvg sweTur@ser:
2y = na + blu
Zuy = aXu + bIu®
ullguieled & Tu, ut, Ty......... wBiys&ns IrBudii.
dary:

406 = 8a + b (0)
78 = a (0) + 168
35Cas, 82 = 40-6
a = 5075
o 168D = 78
& b= 046
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Cupsar.. yerafl alausbsmpdégl QuUIGssuul L. Qsi

Carl_® adar:

¥y

Qug, u

1959-1h gy airigar Gardvw P pafer &Fgal Fb &remrev:
x=1959 rasfla, u = 21

y = 5075 + 046 (21)
14735

5:075 4 0-46u
2 (x-1948'5) 51,

i

i

g 5Cai, 1959gth yairg et Caudvw pparisefier &gad Fip
= 147359,

-

’A@Uqﬁ uyeuZmay

we@h 376

@1 pdE s gmyid Lyerell alaras@5& S @f @iyt ugaIdray
QuIgs s s.

y 1 5 10 22 38

, (e7ib. eravad. —gdyr—1958)
Biay:

WS 1pan mi
Qar@ésuc. yerell alaBsess s QuUIrgd s
Caraorigus ugudray 196 @i@LOT DI
y=a+ bx + cx’
Qadpug s urabroat QUIgSSsY Uwer u® & S Hid
Bud @& Fwearur® ;
Ty = na + bYx + ¢Ix*
Ixy = a¥x + bEx® + cEx?
X’y = aIx® + bEx? 4 Ix*
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Ix: Ty Txys X, SHTE QTSR ;

x ¥y xy x? x‘:y X x*

0 1 o o o o o0

1 5 5 1 5 1 A

2 10 20 4 40 8 16

3 22 66 9 198 27 81

4 38 152 16 608 64 256
Ix Iy Exy V. ) ‘2:; ny I ext
=10v =767 =3 =30b =851% =100” -3s4

Culw Q&r@ésiuc .. @Quea A%vé Fwasur@sefe Tx, Ty,
IXy.. sy 9 udl e
‘JN\ 76 = Sa + 10b + 30c
g\z, 243 = 10a + 306 + 100c
W 851 = 30a + 100b + 354c¢
- Gupsar.. sudtur@sdrg Biss It E1ps&n @pith i SLiL|
&2 SevL_DC@pLé:
a=143; b=024 c=22]
YsC@al, Qupsarr.. drell aarmsesd@l Gurr@,&,ﬁuu'—l—
@muy i uradra: -
s y = 1'43 + 024x + 2-21x*
@TFT_ras g ape

U= x—32
Vv = y——‘s
Su, XV, SUY eeniees BT S &emr 4 BL_ov:

u v uv u? “uty us u4
-2 —14 28 4 —56 —8 16
-1 —10 10 1 —10 —1 1
0 — 5 0 0 0 0 0
1 ~7 7 1 7 i 1
2 46 4 92 8 16
Lu Ty Suy  Tu® Suly su? Tyt

=0 =1 =9 =10 =33 -0 -34
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Qurmd s Gasmirgu @mugts Ly adnay:
v = a + bu+cu®
e, v = y—15
u=x-2
Dasad g ) Tt ny &rewTe) L6l LB $ SOLGD Buwey Hds
FLOFSLITREOT ¢
3v = na + bIu + cIu’
Suv afu + bXu® + cIu?
Sulv = a¥uw® 4 bIu’ + cIut
G Zigusle) @ M55 Tu, TV, Tub.iiw... gBu w Gl 3% &
Fwarurig e Iy Gufi e ey
b = 5a 4+ (0xb) + (10x¢)

I

91 = (0xa) + 10h + (0 x¢)

33 = 10a + (0Xb) + 34¢
SV N t = 5a + 10¢

91 = 10b

33 = 10a + 34¢

Cupsam_ swstur®sbrs Bia) Sew_ier @enL_SGb
W &er :

a = —4235
b = 908
c = 221

B5%a), Gur@dsiuci. Uyl uradra :
v= 4425 «908u + 221
(y—15) =" +4:25 =9:08 (x=2) + 221 (x—2)
= +4:25 —9:08x ~ 18-16 + 221" — 884+ 8¢84
Sy = 143 4+ 0:24x + 2°21x*
we@i 377

@) x gs srivpp wrPurss Csre® &ips &7 @D
Yorafl afairiisesss i gl uradne Qureg ms.

x 0 1 2 3 4

y 1 1-8 13 25 63

(6T bu67 GV — By & g 17— | 956)
(F.eroved, —Q & 6t dear — | 961)
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(b) x=2arenw QBESWQRUTL & y-61 o eTanLowTes 1o @i
Ip s, Qurmssiiu Qauy s usadnae) apeis sawL B S
Y -1 (0B p@Ld »_eiran A3 Junsdengs sieir.

(9. sreved.— w 5B —1952)
Biay:
(a) ap 3 oo p:

Qer@éasin’i_ sred daigirs 54 @U  Quems s
Gasabrigus @mesg uraidra) (95 agsor gy :

y=a-+ bx 4+ cx?

QaniGue s uradremanr Quimsg s LweT U@ S SLiL b
QUi sweur@s i :

Xy = na + b¥x + cLx®

Yxy = aXx + b¥x® + cIx*
Ix’y = a¥x?® + bIx® + czzcﬁ
Lx; Iy Txy; EXT weveenn. a&TE & &L 6v:
7 \— Al - T T 1 ;"
x y xy x? x%y x° x*
0 1 0 o o o o
1 18 1-8 ] 18 1 1
2 1-3 26 4 52 8 16
3 2:5 7'5 9 225 27 81
4 6-3 252 16 100°8 64 256
ol
Tx Ty Sxy T x? ‘fxfy Tx® Txt
=10 =129 =371 =30 =130.3 =100 =354

Culew QErGEasi Que ddvg Fwearur@sefie Ix, Sy
Txy, Tx? ... SHT0 7S ui e

12°9 = S5a 4+ 106 + 30¢
371 = 102 + 37 4 100c —
130°3 = 30a + 100b + 350c

Qupsan. swaTUrRad S 8igsdary Spésrepih w0 POy
&&r e QCmpib.

a =142

b = 107

¢ = 058"
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< aGa), Gupsar el darnsesé@y QurGs sl
Bmug ugadbra)
y = 1°42—1:07x40°55x?

(b) x*=2 @@, y=142-2'14+2:20
= 1-48

n,8CQa, y-ar o @weniowra WHIIHGD, Qurmssrn i
@ougl uralrs) apad ST HES y-6r B HG 2 erer
&l g Pursib

= l'3 - 1'48
~= — 018

QT rar g Qpen m :
u = x~2erar Q) rdst_PLb.

Su; Sy; Tuy; Tu® ... E&TE SeRTEBL6v:
x u y uy u2 u? us 4

] (=x=7 ’ -
0 ) 1 -2 4 4 -8 16
1 -1 '8 —18 1 1-8 -1 1
2 0 13 0 0 0 0 0
3 1 2:5 2:5 1 2-5 I 1
4 2 63 126 4 252 8 16

Qurggw Su By Suy ¥ Yuty  Zu® It
=0 =129 =11'3 =10 =335 =0 =34

Qurm g suu Gaidngu Qe UFadre) :
y=a+ bu=cu
Qig,u = (x-2)

Qouyd uraidma aremr, ULUBSSUILBL Que BIE
FLATLIrOSar *

2y = na + b¥u + cIu’
Iuy = a%u 4 b3u® + cTu’
vy = axu® + b3u® + 6ut



24 Yerefuinuew Qs uiapen p tor Fhsar

ULl ue86) Gt 85 S Su; Tp; Suy ... ... 801 0B HBTE
FwoaTurlga 19 Hu? ATy
12°9 = Sa 4+ 04 10¢
13 = 04106 + 0
335 = 10a+0 + 34c
Bupsadr . Fwsrurf s s Bra] sam_der R F@L
& 457 ;
a = 1-43
= 113
c = 055

Y44Cal, Jurms s Qoug . uyadbne) :

Y = 148 + 113y 4+ 05542
148 + 1913 (x—2) + 0-55 1 x—2)?
14— 10:7x 4+ 0°55x2

I

i

(govwg) y = 142 — 10 7x + 0 55x®
(b) X =2 %5 Quien Qury g,
y =

148 + 1+13(2 — 2) + 0-55 (2 — 2y?
= |-48
¥R, Y- oL 1p

B0 H@ib, Quirmg st e
Qg uyudray ap

Wb EewTL. % G y- ar WIS D &L o aTo
&l g Hunr F1b
= 13— 143
= — 018
wrpd 378

R1p& T @ik 1577 oef Wagiserde y=ax
Bwug O g ai®r
uBiF x=36

SO & Bi_ a5

+bx + cearer p
mai Qurgssaid. dery, @ansl LT

= CINOICEICT Curdp g y-er wBlieud

L\
1?

x 4 x y
18 43 28 86
? 49 30 78
2 57 32 9
24 66 34 61
26 7% :

(t.?.msivaﬂ.—-@are'ﬂ&u—wn)



s Qsr® QuUIr(ss s 25

fia):

Tu, Ty, Suy, Sut.eooon LB SEBTE STemTe:

x u ¥ Suy w’ u?y u? u*
18 —a4 43 —172 16 688 —64 256
0 —3 49 147 9 441 —71 81
2 =2 57 —114 4 228 —8 16
24 —1 66 — 66 1 66 —1 1
26 0 75 0 0 0 0 0
28 1 86 86. 1 86 1 1
30 2 78 156 4 312 8 16
32 3 69 207 9 621 27 81
34 4 61 244 16 976 64 256

=9 Xy Ty Suy U Iuy u® Iut
=0 =584 =194 =60 =3418 =0 =708

Qurapgsiuc Garesr 1w drQar®:
y = ax*+ bx+c

a0 & H&0&T e D Qurmh$sL1LG L @l GarP:
y=au + bu+c

QmE u =)(J£—Ti—7276) star 1R G H1EQarar @By ih.

Baredy 1901 LraSbra) Srearl U LGS SUUBL B B

FLOST LT BFer: o
Iy = a¥u’ + bTu + nc
Tuy = aXu’ + bTu’ + clu
u?y = afu* + bXu® 4+ cXu?

U Qs s 8% g Yu, Ty, Suy
S un g 35 Pud . Seey:
584 = 60a + b(0) + 9¢
194 = a(0) + 60b + (0
3418 = 708a + b0) + 60e

......... RV IR 2
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Gupsam. FwaTur@sbrs 8ie saw Iy B EGLD
@y ser:

a=— 154
b =323
¢ = 15:16

244G, QUTESSUUL L. @@Bug uradbray:
y = — 1540 + 3<23u + 75°16

: —26\
OO (’5——2»~~) %@th.
wy Ha 379

% Apaerd AQulull® g FHT X el gl o HrgGT
Qerutger £ 100y, 8C syl _Dereret.

2 3 4 5

y 25 28 33 39 46

u=(x—3%v=(—33) ear T®SPsPaTIND ‘U Foiis
v T @b @l ® D ugaid o)

u=a-+ bu+ cu?

TR Ien G& 51700,

(sro. eToved.— g S 57 —1952)
$iay:
ThSHEAGTRIL @EBUGO usadrey SO0 G @G paj)
uyadra):

vV =

a+ bu + cu® g Gib.

Buugadbre Quregs s UuaTURSSUUPL  Qua s
FOAUITHSET;

v = na + bZu + cXu?
Luv = a¥u + bTuw? + cIu®

Iu'v = afu® + bZu® + cSut
©F 5T LIEW QT @G Lb.

1
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Su, Iy, Tuv... ... TS5 SVTEDL @;
x ¥ u v uy u w’y u u
1 25 —2 —8 16 4 —32 —38 16
2> 28 —1 —5 5 1 —5 —1 1
3 33 0 0 0 0 0 0 0
4 39 1 6 6 1 6 1
5 46 2 13 26 4 52 8 16
Owrr;sgw Iz v Tw  Yu? Tuly It sut
=0 =6 =53 =10 =21 =0 =34
wgufle) Sare. 955 Su, Iv......... oTehr » B SST Buieh
g Fod ur@sefla 37 Gulli_ ey,
6 = 5(1, + 0 + 10¢
53=04+100+0
21 = 10a + 0 + 34c

Cupsar_ swaTur@sdns Bie; s Jery SenL @b
w1 ser:
a = 0086
= 53
= 0°643

o

o

Qurggsiu’ L @iyl uradray:
v = —0086 — 53u + 0643u*
@Iﬁlj@, u=p (‘3)

weRd 330

Eipdar goud eiraf darbiserd® @f Qouyl ug
uhranaidy Qursg g s,

x 1 2 3 4 5
\._.— -

y 1090 1220 1390 1625 1915

T ———




78 erafdue Qsiigpes p wor &6
Biay

alwds qpen p:

x-or Mudeir ap® syaTairs 3 ;d QErar Jasrid.
945Cat, u = x — 3

y wrBudar apaora 1450 p1jih, LTS 5 uyih @ErarGartd.
y — 1450
%458, v = 5

Tu, Ty, v, Ut SHTE & 0TS B_6V:

x y u v w w :

u’v u' ut

1 109% —2 —72 144 4 —288 —8 16

2 1220 —1  —46 46 1 —46 —\ 1

3 1390 0 —12 0 0 0 0 0

4 1625 1 35 35 t 35 1 1

5 1915 2 93 186 4 372 8 16
@uwr S b Su v Zw Tu' Tuy yut Su

=0 =—2 =411 =10 =73 =0 =34

Qurm g s _Gaerg s @muigts ugadmay:
v=a++ bu+ cu?
@i v = y f‘sléso
u=x—3

Qaaieuy s usadn s srerl LLETURSSUILEL @uaBIVS
FORTUTHSET:
Yy = na + bZu + cIu?
Luwv = aXu + bTu® + cITu®
Su'y = a¥u® + bZu® 4+ cTut

I

viguwele sawr_ PdEg Tu, Tv, X7 TR L - PYINTY ~ WIS % 4
FoeT L 1g o0 195 Budi e y:
—2 =39+ 0 + 10¢
411 0+ 10b 4+ 0
73 = 10a + 0 + 34c

i
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Gupsani_ FwaTuTRsETS Bis) sww_ 9Ty Rev_&@d
WSy sar:

a=—114
b = 411
5 ¢ =55

H5Ca, Qsr@SsOUL L. Yol alaismsers@y Qurags st
ui_Qasergut Qs Lig. ugda;:

v = —11"4 + 41'lu 4 5-5¢°

apavm 28T Lom D Ous 1Fabrey:

1/5 (v — 1450) = — 11°4 + 411 (x—3) + 55 (x—3)?
(r—1450) = 5[— 114 + 411 (x—3) + 5'5 (x—3)?]
y =50—-11'4 + 411 x—123'3 + 55 (x*—6x+9))
+ 1450
Ho g ) = 1024 + 40°5x + 27-5x*
wrSd 381

x & sridor wrfurss Qarewr® oi @l LTadbTa
QuresHs ar. Bs.

(a1th sToverfl.— & yr—1953; 1967)

(3.81 b —QL_60e9—1954; 1956)
htaQy:
SBES Lpan m:
X w0rBuiddT apey gyarai s Sgé Qarer Gaurih.
H5Cas, u = (x—5)
Y 1or BuIST Ape Nawairs Tard @arerQainred.
HaCBas, v = (y—7)
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Su, Ty, Swv, T oen B0TS SERTER_ D ;

x y u voow W@y w ut
1 2 —4 =5 20 16 —80 —64 256
2 6 —3 —l 3 9 —9 27 31
3 7 =2 0 0 4 0 —38 16
4 8 —i 1 —i 1 1 —1 i
5 10 0 3 0 0 0 0 0
6 1 1 4 4 1 4 1 1
7 11 2 4 8 4 16 8 16
8§ 10 3 3 9 9 27 27 3
9 9 4 2 8 16 32 64 356

Tu v Iw Yu? Tuv Tub  Tu
=0 =11 =51 =60 =_-9 =0 =108

Qura 380 Gaiarigw @BLng Lgardrsy:
v=a+ bu + v’
@ugv = (y=7)
u = (x-—5)

Qar AUty urubry SraRrd LwETU® s SULED @R
BE&F F1oaT LTS 6T

Yu = na 4+ bXu + c3u®
Tuwv = alu + b3u® + cSu®
Suty =

aSut + b3Zuw® + clu

ulgudy) s@r_gis Tu Ty, Tw... ... B0 P sl
FWATUTL 19 197 Bufi 1 Feiry:
Il =9 + 0 + 60¢
S1=0+4+60b+0
—9 = 60a 4+ 0 + 708¢

Cupsdr  swFTUI®sIrs Bie) saT_ G Qe SGW
@y ser;

a= 30
b = 085
¢ = (27



V357D DUrE s SN 3
5By, Qer®sasiu i yaall ofarisersé@l Qurdps sy
uli. Qg usaidrat
u =34 085 + 0 27u?
v g (y~T)= 3 + 085 (x—5) — 0°27 (x—5)?
AW Gy = —10 + 3-55x —0-27x®

wrpi 382

Bps &1 apid UL Yuedl®y 2 srer aap Gegry oG Kol e
‘X Ernn gy T m i Bl %, @Ff @Buglr ugadraldar
Qurp 8% sr_Bs.

x 10 1-5 2:0 25 30 35 4:0

y Il 13 1°6 2:0 27 34 41

(erib.eTonel.— & gr—1954, 1968)
(9.7ovefl . —Q & eir &ar —1961)

Biay :
u=2% 0_.525 = x—35 Y& QBESL_@Ld.
STy Su; Sy; Sup; S eeeeenns BB FETE &SR0
x u ¥ uy u’ u’y u’ ut
(=2x—5)
1-:0 -3 - =33 9 9:9 —27 81
15 ) 13 —26 4 542 —8 16
2:0 —1 16 —16 1 1°6 —1 1
2'5 0 2:0 0 0 0 0 ]
30 1 2-7 2:7 1 2:7 1 1
35 2 34 68 4 136 3 16
40 3 41 12:3 9 36°9 27 8l
u Iy - Suy Tu? Tu’y Tu® Tut

=0 =162 =143 =0 =699 =0'=196
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Qurgssiiu. Caiemgu Qmugd uFadara) :
y =a+ bu + cu?
Qu@, u = (2x—5) gy

Qar d@uY ) ugaidaray srewrd UL SSULGL Guiw
B&F Foat uT@aer ;
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Iy = na + bXu + cXu?
Tuy = a¥u + bIu® + cZu’
Tuy = afu* + bIu® + cXut
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U guel® sam M55 Tu, Tu Sup e B0 PO SIS
Foa urc 19 & 197 T Fedry:

162 = Ta + 0 4 28¢

143 = 04 28 + 0

699 = 28 + 0 4+ 196¢

Bupsar. swsursbrs KBia sewdar Bent_s@a
wBOYFar:

a = 207

b = 0511

¢ = 0061
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H&Cat, Qurd S S Qg uyaidrey:
y = 207 + 0511y + 0-061y?
2:07 + 0°511 2x—5) + 0-061 (2x—5)?
104 — 0°198x + 0:244x2
1404 — 0-198x + 0-244x*
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y = a+ bx + cx*
FBaG 1pm -
T RFAFEG AR YT RUTE 1962 94 th YT &
Q&Tﬁrm»/d}.

D 3Qas, u = (x — 1962)

Su; Tp; Sup; Ul eeerer SBTE F T SHL_6:
; u  @arubd .
%@;’.@ (: x — (GUL;J,5 uy u‘_’ u.)y ll3 x4
1962) Seav)
J}
1960 -2 12 —24 4 48 —8 16
1961 —1 14 —14 1 14 -1
1962 0 16 o’ o 0 0 0
1963 ] 19 19 1 19 | I
1964 2 25 50 4 100 3 16
—_ e - _
Lu Ty suy  Sut W'y @ W
=0 =86 31 =10 =181 =0 =34
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Q“”@ﬁ',ﬁuul_wm@b-ru,,w @ ULl LigdTa);
y=a+ bu+ v
Q. u = (x — 1962)

Qaralmg . . . . . .
Fqun@Li:;,ijmgmm araurt] LweTu®SSULEL Quehdn s

Ly = na 4+ bXu + cxv’
Suy = a¥u + bIu’ + ciu’
Luty = a¥u’ + bXu’ + cXut
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FLoemuri_g.e 35 Fui e Jariy:

86 = Sa + 0 + 10c
M =0 + 106 + 0
181 = 10a + 0 4 34¢

CupsoFL. FOFTUTQSEGTS Fiay ST dary BevL &G
WP EaT:

a = 1592
b = 34
¢ = 0643

-2 8301, QurdSsiuC @uwuig g abera):

Y = 1592 + 31y + 064312
Qugu = (x —1962) gy @b

i

(b) 1966-1d Yy Rrig68T Qarden b SeaTE B gt -
x = 1956 .yb .9 B sTfav, u = 4

Y = 1592 + 31 (4) + 0643 (16)
19°92 + 124 + 10-283
~ 38 608

i

f

25Cas, 1966.9d 9 Mg &1 @arud

= 25. 38-608 (v &m sar)
wri{ 384

21p% Sramid Llgu® Be YATB sl D al%vars § 584

QerPiBp s pf Qouigl LFadbrea Yanrefl alaigs
S T4 F1 DUTHIBE Srl (D,
& 3O Advair® 2GR D 2T

1875 88 13831 85

1876 87 1832 24

1877 81 1883 90

1878 78 1884 92

1879 74 1885 1

18849 79 00

(BGuars s rib— 1943)




WTCEr® QUITESFe 35

e
FBS G pan p:

Y BTHEMEEH Yo Horars 18800 ywwan &
@&rer Baurid.

2%5Qar, u = x — 1880

28sCura AFATREMSG P Haars 85m&
Q&rer3asrtd.

-3, %5Q@a, v = y — 85

Su, Sv, Sup, SUP... e enBTE ST EDL_60:

. ai &y u u
G ar® =(x—(=y— w W uy u
* y 1880) 83)

1875 88"/ —5 =3 15 25 75 —125 625
1876 87 —4 2 —8 16 32 —64 256
1877 81 —3 —4 12 9 -3 27 81

1878 78 —2 —7 14 4 —28 8 16
1879 74 —1 —11 11 1 —11 =1 1
1880 79 o0 —6 0 0O 0 0 0
1881 85 1 ) 1 0 1 1
1832 84 2 —1 —2 4 —a 8 16
1883 90 3 s 15 9 45 21 81
1884 91 4 7 28 16 112 64 256
1885 100 5 15 75 25 375 125 625

Quor 5 g1h Su v Iw I Tuty  Iu®  Iut
=0 =3 =130 =110 =560 =0 =1958

—

Qurggsriu Guerguw BumpUglt Usadm ®):

vy=a-+ bu+ o
Qug,v = y— 85
u=x— 1880

Qaraigiig 1) ugaidray s1ar LUSTURSSULPLD @Quicvadg
FLLET TR H6T:
Xu = na + b¥u + c3u?
Lw = a%u + b3u® + cIu®
Twv = a¥u? + bSu® + cXut



36 yarafllwe Qeuigpan p or Hifi&sT

U guwele e 65 Xu, Iy, Yuv........ 2, Puw 1@ s%nE
Fwarri-g e 3y Sud L Jery:

3= 1la+ 0+ 1ice
130 = 0+ 110b + 0
360 = 110a + 0 + 1938¢

Cupsahi.  swsuiDsdr  Bin  sar_dadr DL S
By 50

L2533
Cay
i3
P=1
L 265
429
24 G, QUiragp s @Qesug O g adn ey
533 A3 s
YT oo T M T ap
2533 13, 25
Y8 s e T T
BEeU g, ¥ — 50 — 118y + 0°617u® + 85

= 791 + 118y + 0617

I &Cas, QurgSs’L. Qg UFadmra):

y = 191 4+ 1-18u + 0-617u"
@EE, u = x — 1880 srar QEHSH DG

wrPd 385

it

i

Bipdsrgmid  uvlgue @ifuraler oy QEri_iss
W&EH D gransd saniQes@®iyseflen Qur & @QmES EET
Qarensamus sGRDH. wsSTQSTaE U F&Ramuws afeord b
@7 @Qouyl usadbtoal QuUIGs ss. ddissaaldr &6
BB SanTERBS.

X0 1881 1891 1901 1911 1921 1931 1941

wEse Qgrans

(18058 557 257 229 284 303 306 338 389
&erfl 50)

(@sardar Lewadvd SppELE—19.17—1957
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 Biay:
x wrPular ap yarars 1911 gé Asrar® 10 g 2rH &%
BT YwIrEE QST I_Ta,
x — 1911

10
¥ wrdd3sr apwrs 303 pné @srerGasrtd.
-9, %@an, v = (y — 373)
Yu, v, Suv, Su? ... 60 E ESTEBL_60:

———_—— o

x y u v uv u’ uv u? ut
1881 257 —3 —46 138 9 414 27 81
1831 279 — 24 48 4 —96 —38 16
1901 284 -1 —19 19 1 —19 —1 1
1911 303 0 0 0 0 0 0 0
191 3p6 i 3 3 i 3 1 1
1231 338 2 35 70 4 140 8 16
1041 389 3 86 258 9 774 27 81

Quor 5 gib Tu Sy S 2t Sty Iut St
=0 =35 =536 =28 =38 =0 =196

——

QuT® 5 g Qarsrigws @) GLEL LFaIGTy:
v = a+ bu+ cw
Qusg,v = (y — 303)
x — 1911
e

93139 5rug.r urudrey SreTl LLFTLDSIULDD PuUAHIE
FOHT LT DG

U=

Sv = na + b¥u &~ ¢Su°

Yuv = alu 4+ bLu’ + T
Yutv = a¥u® + bSu’ + cZut
Ui uela aowm_dis Su v, Suy ... B8y WPl skrE

T LTI 19 % (Ig Bu i 1Ty
35 = Ta + 0 + 28¢
536 =0+ 28 + 0
388 = 28c + 0 + 196¢

I



38 ysrafufwed Qediapen p Lor A&

Cupsamr. swarurbsdrs Ziay a9y Reni_SGLD
B EaT:

a = — 6:8096
b = 19143
¢ = 29324

2 5Ca), QaErPEsi 1 _ Laref A grsess@L @.ufrqﬁ;ﬁﬁ‘j
Ul @@uig.l LIg BT

u = — 68096 + 19-143u + 2:95240°

HV Gl y—303 = — 6:8096 + 19-143u + 2-9524u?

YDV G, v = 296:1904 + 19-143y + 2:9524y°
Qhs, u = xr;olf’ﬂ 2@ 1b.

aFrfsaidr 5. Gpe:

= Zv* 4+ a¥vu® + bSvu + ¢Sy
= 11683 — (2°9524) (388) — (19-143) (536) +

(5+8096) (35
515157

[l

wrSd 386

(@) Gppésramid aerid@is Ljeref dasiisersE @
Bouyl ugaidraide Qurwg FaLb.

Jabryy,

() @f Rar® e g QPussL 6T Y& Qe uisr o wgth
TRIVTAUTSE QFEGD erar 1B IDS.

(i) 2 %@sri () uL aferésib apvd  sewrL_ P53
LwWIEdTLD AUrs S L Ugadraldr v ST (D&,

VYN 55 @& ufar VYUD LGS @ay o§ar
g G813 af o Ly T &8 % afl BT Y 27
Tem el dm 5 (Qe. Sl Me) | comaféds (Qs. Bl Me)
1 S 6 59
2 10 7 75
3 16 8 94
4 31 9 117
5 43 10 143

J—

(3.eravell.—Q & 51 Sor—1972)



U BErD ILT b ES® 39
Bioy

u=(2x — 1) cewd Qarsras. Quugl vgadbra
Quin @ 4 gev:

X u ¥ u) u? uy? u® u*
—n
I —9 5 —45 81 405 —T729 6561
2 =7 10 —10 49 490 —343 2401
3 -5 16 —30 25 400 —125 625
4 =3 31 —93 9 275 =27 81
5 1 43 —43 I 43 —1 1
6 1 39 59 1 59 1 1
7 3 7> 225 9 675 27 81
$ 5 94 470 25 2350 125 625
9 7 117 819 49 5733 343 2401
10 9 143 1287 81 11583 729 6561
=10 Xy Xy Suy ut Ruty Xu’ nu?

=0 =393 =25290 =330 =22017 =0 =19338

Quires s i i Baisbrigur @siglr LTadray:
y =a -+ bx + ¢cx
TRS HEQF 1G0T Qa9 L) 11T
y =a+ bu 4+ cu?
Pz, u = 2x 11)
@51&79@u1¢:'1 vy alare) Sieor LWSTURSSUILELD Quiey Bdvs
FWOW LTS
2y = no + bTu + cTu?
Tuy = a¥u + bIu* + cXu?
Lu'y = aXu® + bXut + cIut

I

Il

UL sfled &wom i G 5 s Sy @ui L Gery:
393 = 10a + b(0) + 330c
2529 = a0) + b(330) + 0)
22017 = 330a + 5.0) + 19338¢

it

I



40 tyaraflufuics Qeuripen p o7 S & air

B D swoT FLATUTRESET S Fin) Sevori_19671):

a = 4973
b = 766
¢ = 029

2,53, QEr@F I yamefl ATk sepsHL QuUTHS S0
ulle Qapungld T2 ap
y = 49°73 + T-66u + 0°29u°
@/fa@, u=(2x —11)

() @f B s 1pY SFL T QFiguidT 2 WD
&1 0TV

I spam® = 12 wrgw, srafla, u = 13

oy o= 4973 4+ 7-66 (13) + 0-29 (13)?

4973 + 99:58 4 49-01
= 198:32 Q. 15.

i

i

35Ca, i OhWD wmE QPOSSoar, HFOFguFar
s iy = 19832 B %, 8.

Gumpibur g1 e anewlured Gprer pid  (Most Plausible)
TS ITE A

wr i 387

R1pF ST DYID FLHTUTRGMeBHS F X, ¥, Z 6T LT DM 557
Quairur g > wwomwGuirew  Ggrer gib (most plausible)
B 82 E FeoTS RS,

X—y+2z=

x + 2y — 5z
4x + y + 4z
—x+ Iy + 3=

i

il
— 12 LW

. (4. T —uEhFrii—1956)
;)'}'la{:

aaFiigear: (x —y+2z — 3); (Gx+2y — 5z — 5);

(dx+
y+4z — 2y (— x4-3y 43z — 14) araTuarTarg .

SFF AT SRR I £ DD FpsET ADUY @ BESLDib:
S= x = y+2z - 3)* 4 (Bx+42y — fz — 5)?
+ (4x+y+dz — 21 + (— x+3y4-3z — 14)°



u?r3ETH QurssFo 41

Quapburaud 2 arwlurng Gs1ar b By sear @pé
Sl Quiaw B%F FoaATUTRS TR QSTRES LD D,
3S__0_ a8 _ 28

=0, =0, — =
ox oy oz

0.

245G,
W —y+2z —3) + 3 3x+2v — 52— 5)
+4@x+y+4z —21) — (— x+3y+32 — 14) =0
— (X —y+2z — 3+ 2 (Ix+2y — 5z — 5)+
(Ax+y+4z —2D+3(3 —x+3y+3z — 14)=0
2(x—y4+2z—3)—503x4+2y — 52— 5)
+4 (dx+y+4z —2D)+3 (—x+3p+3z — 14)=0

FRLNDLTETU 19T FLoFTUTRS6T!

27x+6y =88 .
6x+15r+3=70 -
1 54z = 107

% swarurRsals  IFiwus saw Iy A»_SHD
P Sar:

2:47

= 355

= 192

DI A

Qaaadar Gu@pbuTgih o ermwdured G ST pib
X, ¥, 2 TG 160 & DB B ST FLb,

wrHi 388
Bip % & 9ID F1pesTi 17 RS BT Qv AdvE FipFTUTHFATE
&P, x, y aeruaraDBar SUGLUT D 2 6 anQuarT G
Gsrer b (most rlaisible) wFUY SIS STTER H&:
x+1y=301; 2x—y=003
x+3y=703 3x — =497
(aTif. TP, — 9557~ 1961)
AV oy
QETDEFOUL_ FDFTUT RS GT oTFF 618 5T
x4y — 39 2x— ;- ¢03; x+3y — 703;
Sx+y — 497 er@rLaT @I T HLb.



42 yarefuiwed Qauigpen » or BAser
T Fhsefler widssd mBF& G0 &7 omiting QuEsL @L.
S=(x+y — 301)?+(2x — y — 0'03)°
F{x+3y — 703 +(3x+yp — 497)?

Qu@burgyd o e Iured CIrer b WL sear Bp&
Sremid Guiedldvg Fioes ur@searre @ srPEELIIEL.
oS . 2SS .
Tx ={; 5y =0;
9, &0a,
x+y —301422x—y — 00N+
(x+3y —703)+33x+y —491=0
x+y— 301 —(Q2x—y -~ 003
+3(x+3y — T03)4+(3x+y — 497)=0
FULTSPw (36811 Fwed uTHS6r:
15x+5y —2501=0
5x+ 12y — 29°04=90

(v G1)
XY R S
— 14520430012 T =12505+43560 180 — 25
(S Fi)

X y 1

15492 = 310°S5 ~ {55

Qaiwps 3issa er RenL_&@b Lo BUILEern
x = 0997
y = 2001

L)ma1% Jan Cu@ururgnd o @rawlurag Ggrer b x, v
CER LY ¥ L T ANTRE T JC AT

WrEipu (1L dens) afulsv Gurmd g &t B n (D an 6iv

Ly = Ae®
Iy = Aax"
1y = ab>
we @A 389

Bipisremid ulyue, i 2 Carss garye

_ ' , gear @Gap
At s 4 Garr:a,%uﬂm sepre. 958 onell adaigiisdns Qsr(E
S0g. QUE, x= sow (Létala); y=~ms Qrirs Syara



ym&mGarr@ Qur®s & 43

(7 yuGVSBST—usariis s BFe). Qurgsgwrar y= Ae®
erar p vy wdbr@sr gt Qurpg s sr (s,

x 1 2 3 4 5 6

v 14 27 40 55 68 300

(Q&ardr—unadv—1944)

Biey
YY; Ix; XY %unenen. BLPUIEHRI SHTE FeRTSHL60;
X=x y Y=log y Xy X
1 14 1-1461 11°1461 1
2 27 1-4313 2-8628 4
3 40 1-6021 4-8063 9
4 55 1:7404 69616 16
5 68 1-8325 9-1625 25
6 300 24771 14-8626 36
G S8LD Y XY TX*
=10'2296 =39'8019 =9]

Qur@s SUuL_Gaiehrigus argaid y= Aedx

Qb usstisel gud wL_Fams TBESa Lb:
log,, Y=1og,, A+ Bx log,qe
(v g Y=a+bX

e, Y=logy
A=loga
b=Bloge
X=x
2 8Cal, A=a-6r ot @i L b
b

“loge



44 yereflufws Qauiapen p or Bif Seir

a baarp wGlysdrg Sawc ol susTu®b Qo addvs
FLOGT LITB&EGT:

Y = 111+b§x
TxY =aX 4 bk

L1918 ST 0PI &%TE F1060T LT 1960 I7 BuFi s ev:
10°2296 = 6a+21b
39-8019=21a+491bh

Qs FoFTUTREH G S Siay

Sapridary Db Fb
ILYCINIE F 8

a=09052
b=02285
@G, A=a-cr THT w_dms
=0'9032-67 7 @i wL_damH
=8-039
- b
log,e
_ 02285
T 04343
= Q5261

250, QsrPésinle. yerell dlairbiserdsl Qurgssy
Li_Garariges @1%T 2] @ng-al

+52
y = 8039 ¢ 02201

wrfi 390
. L b
(1) y=ax+4 pe
(i) y=axb

o168 D S LI, DETDEFLI L nByTyd Sadr. d s
yared alargdsefls) s 058 arrdad

Dsreransliuy. eriing.
Quissg glaimd aren & ST B,

. (. 7. —Q& s dar—1951)
UL TN

. b
{ = ! e
(i) y=ax &+ "



wSHrGsr(p QUIBS SV

Qar@éEsoul L n ysrefldar (X y) 5 i1=1,2,3 . n 6T 6T [

BDmEEL BLD.
u%n@qmmwm«wgm=n_ﬁm__§.ﬁgm

N
250w, afdsnaener &HFe:

n b \*®
S: E (Y——ax,-— z)ﬂ)
i=1

. s, Qsr@ssuul . adwomans Qurgdst vwearu®d
FLGT LIT(B 567

28 _ 4. 08 _

a " 0, 5a 0.
BF FwaTur®@sBrs  FHEES B G  FaATUTHSET
@pen pCuws;

zxy—':azxa — nb ooa(l)
Y ma—bs L,
$L—na b3, 2)

star Qar; (F), (i) otewr v Qua I FueaTur@&dar et
uU@PSHS Ce&rPEsuc L yeirell alagasehsGs G SO i
g dn aneutt QuUras$ seosid.

L}

(i) Y = axb - Qurgssiu Casamigus adorBari g e
g aIh @G LESS S ik 10L_dE T HEBLD.
log,,Y =log,.a+blog, x
B oUEV B, Y=A+Bx 2,5

JOLAREN Y=w_dmas 107
A= _Fas 10
B=5b

X =1 gans 10%
9aGal, Y=A+BX warp GriGarl® adreowd
Qurg sL uua U@ Queddvg 9we urBsar:
Y =nd+B3X ()
$XY=ASx+BXX? e (2)



46 tyaraflufws QEdizpsn p T Sl Sar

erar@ar, (1), (2) etarp Quaddvsg Fwarur@® sdbal s
u®$®, @asrPésuu . yeaafl Jariiserdgs Cs S0
il y=ax® or6dr p gl Ugadarad il QUITES ST,

wrid 391

Fpssr@mid yerefl alarmsers@ Y =aeb* erarp audr
Garien 1 Qurgs 5%,

x 5 6 7 8 9 10.

y 133 55 23 7 2 2

(BoarssLy T UM 55)

hia:

IY, Ix, EYX coerr . RUDUEEITE SGRTEF L 60;
X=x ¥ Y=Ilog y XY Xz
5 133 271239 10°6195 25
6 55 1'7404 10°4424 36
7 23 1:3517 95319 49
8 7 08451 67608 64
9 2 03010 2:7090 81
10 2 03010 30100 100
45 - LY IXY TX?
=6'6731  =430736 =355

QurEssuuL. 3aradrigus asdns) @igasid
Y = Aebx
B uss 58 aub w_daa TSSab:
log,, y=log,,a+bx log, e
Y=A+BX



@' %rBs1(® QLIT(ES Fa 47

OLATE Y=logy
A=log a
B=Blog e
X=x
2 &Ca, a=A-&r ot @i L_EDS
_ B
“loge
a, b a&rd sewr_ Hul) LT B QueEdng FLoaTUrBSers
Y =nA+BXX
SXY=AIX+BiX*?
Ul ueie s Ptg B sdnE FoaTuri g e drFudi’
HabrLy:
6°6731=6A4+45B
430736 =454+ 355B
@& swaTuT@sEEEGS Bia S dary Qe G
WG sar:
A=4-1013
B=—0"39855
Qug, a=A-61 T DT L-FHE
=12630
_ B
- Ioglje
— 0°39855
T 04343
= — 092

-9, 5Ga, QarBésuu L yerafl faghsesd@l Qures st
u i e afalgib:

y=12630 ¢~ 09

oriHd 392

Eipéa 1 gupid Lyatofl AUTRIS@ESG Y = cxk e p mhq_au
Q&Br Qa7 1.2 1 Guia (3 i #:

x 10 18 25 36

y 16 34 63 110

(9.7aval. —QF o &or—1972)



48 yenafuiwe Qaiigpan o tor $iflseir
Bioy
Quir@$ s v _Caiairigur alrGari_® aig b

¥ =cx¥

Q@Qm LSS P ayit (Wrd) in_dand 61(H & 5)Lb:
log y=1log c+k log x
Saag, Y=A+BX
OLTC Y=logy
A=logc
B=k
X=log x

A, Buo@lia2rd 3o s P 2 Fab Qua Advg  FipmT
urTH &ar:

YY=BXX+nA

ce(D)
XY =BXX: 4+ AYX ...(2)
TX YY, XX ... o Rwamars Grd Sewrd B ov:
x y X(=logx) Y=tlogy) XY X2
10 16 1:0000 1:2041 1-2041 10000
18 34 12553 15315 19125 1-5876
25 63 113979 17993 25150 19600
36 110 1-5563 1-5563 31758  2:4336
Qor g 310 n=4 5:2095 6:5763 8:8074 6'981-27m
UL qusia Ser . w@lyaedr . Quaddbg FLLGTLITL 19 60
Ay St rev:
6°5763=44+52093B
88074 =520954+6"9812B
Q¢ svdur@seiss Bis) sy 4 B-daefeir
Cagromu wGy: ’

A=035(Caryrwrs)
B=103 (Gsrrrurs)



a1t B srP FuT s 5D »

258, ¢, k safl a1 wHULy:

c=A-7 7B i . Sana
=0'35-ar ot Pi 101 _Gens&
=2:239

k=8B
=103

~

g mauTdw, QsTGESUULL.  Lerell  afarydises g
Qur@ S’ L aidora) asg @rtb:
y= 030 X ! 03
wr Bd 393
Rip% sremid Yeref ol riises $@, y = axb eér p arng.e
P Qa1 s Quirh s H1S.

x 1 2 3 4 5 é

y 1200 900 600 200 110 50

(Baaers sUTLE LQ SIS SHSLH)
Biay
AurpssLuc Guabrgy a&rGsil @ «19mb y = axb.
BmISE S P enid WL Send TREIU:
logy = loga + blogx

Haa g, Y = A4+ Bx
@Qvs, Y =Ilogy

A =loga

B=5

X = logx '

4,B 0@Uyskrs SawdDc Pu 2 geps Quaddng
Fo@rn(REer:
LY
XY
4

[}

BEX + nA (1)
BEX* + AXX " (2)

1



50 yonefudwiéd QFusipad p 1or S %a

Y, X, TX ... Hduenaiadnd sawTdDi_ov:
x y X (=logx) Y (=logy) XYy ) &
i 1200 0000 3-0792 0 0
2 900 *3010 29542 0-885 0091
3 600 4771 2:7782 1-334 02217
4 200 6021 2:3010 1-587 0362
5 110 ‘6991 20414 1°426 0-489
6 50 1782 1:6990 1-325 0°605
Quigsd n=6 X TY XY ). &

=2'8575 =14'8530 =6557 =1'774

urnwele® s wBOysSbr Quakvé  swerurl @
A7 DI e

148530 = 64 + 2°8575 B
6°557 = 2:85754 + 1'774 B

Q¢ soILIQSBESS Bin sawr. dery A, B-daeten
CGaryru wFiiy:

4 = 314 (@srrruwrs) ’
B = — 1'4 (Carrrunors)
2, 8Qas, a, b-g& serfler, wSiy:

a = A-ar o1 i wL_dsms

3 14-6r 7 @i wL_dans
= 1380
b=pB
= - 1'4
%3Ca, Gsm@éauu‘n::_ Leal afasrdi e & )
uc Guieingu udray ang aip: &S Qurgdali

p - 1380514



ar3ar® Qurpd S Si

wrpd 394
() pv™ = k arar p ardrGsr B argaigean gL QuUIGS U
UUSTUR S SLILBLD Quaddg FwetuTBs%T qTIpSaLe.
s, k = d%gg o1
b p = uryaiear HYSie
vy = auryeledr 6T Hyara|

i

i

ar 37 i Quirer LGRS

(i5) p-@& srider wrpurss Qsravr® 81ps &rgmnb
1 jsrafala rbses 4@ Gupsar. uin3sriaL i Qurgssayb.

p (8. @rmb/@s.aB2) 05 10 1S 20 25 39

v (8L L. 7 serfl6v) 1620 1€00 750 620 520 460

(9.erovel. — 9, & r7—1960)
giay
(i) Qurpssiu_Gassmrigw & ur®:
p™ o=k

B@ us558 @b LS5 TOSS6L:
log,,p + mlogyy = 1081k

1 1
Yoy, log v = ;—logmk ~ log,,p

mowg, Y =a+bX 26\ AR
@i, Y = log,ev R
1 g p
a = ;n_loglok r:;‘\»»(:c‘:il
1
b=
x = log,,p

@5 suwarur®Y = a + bX gu QurmsBU uumu@,ﬁgu
U@L QuOddg FweaTurdser:

SY = na 4+ b X --.(l)



52 yerefludaied Qeudrapen p tor Sllsah

K Llog,,v = 6 X;—nl— log, .k - %Iogxop
XY = a3X + bTX?
aan g (X log,v) (log,,p)

1 1 v
= ™ log,ok (L Ioglop‘ - ~m~2 (log.oP)

(i) TX, XY, IXY,SX"......... YR Hav pé &R é B 6.

(8.8, (Ao i X Y XY X

Gs.82) sefier) (~10810P) (=logyow)

05 1620 T°6990 32095 —0'9651 —09061
1°0 1000 0°0000  3:0000  0-0000 ‘00000
-5 750 0°1761  2:8751  0'5063 03100
20 620 0'3010 27924 08405 90610
25 520 03979 27160  0°1081 15830
30 460 0:4771 2:6628  0-1271 22760
Qurd sib X LY XY TX? .

=10511 =17"2558 =06159 =-59812

m—

(880 146990 = — 1406990
T'6990% 32095 = — (0°3010) (3:2095)
= —09561)

ULQuels a@wL. Yx; Ty; TXY: TX?
FWA LTrRsafa 378l rev:

17°2558 = 6a+1-05115
0°6159=1'0511a 0598126

LHULEET Fuic 8

FATUTR B S 8io; aemrire, a, bisaficr weLy



a&rQar® Qurmsse 53

5,80, m = —-%—
= — (-1"7)=17

axm
_ 493
A 17
493
k = 4'93~6 T @7 0_SGans

= 85110

1

log, .k
X 17

Gmsure, @sTRESUUCL  ydrefl  dlerdseségy
Qurg st L. adraler aig arib:
v 1-7

w7 = 85110

we i 395

x,y wridseflar Qgriiy Gsrgruwrs x'y = C eTew
Aoriugrss Qeraw® n, C w@l&dns &ips sramid ered
Aaghiser apd seoms@Ps. QuUrGSSuu L. ailbreparih
ST(®.

x 37-35 3134 26743 19-08 1633 14:04

¥y 10°16 12°25 14°30 20780 2454 28-83

(QBUSS W Em 55 grefler, @ |yUL b APOIPW] STL(H.)
(8 pase s LY D UWVED % &1pED—1941)
giey:
Qurs s SUIL G aIRT QU FLOST UTP:
xy=C

Qouss L dens THEF 0 LD
nlog,,x + log,,y = logiC
I gl, log,,y=+1log, ,C—nlog,.*

TR Y =4+ BX

JORICN Y = log,,y
A = log,,C
B =—n

X = log, x



54 yarafludwed dsiiapen o o1 &6

A, B 10B0yskns seir Pu o o Guid B FipeTLrBEeN -
LY = nd + BXX

e )
TXY = ATX + BYX® t2)
X ¥y X = Y Xy v
Ingox (=log,y)
37136 16 15724 10068 15831 2°4T24
3134 1226 14961 10885  1-6285 22383
2643 1430 14221 1°1553 16430 20224
19-08 2080 12806 1'3181 16880  1°6399
1633 24'54 12130 1'3899 16859  1'4714
1404 2883 11473 14599 16749  1-3163
QuoT § &b X 1Y XY TX?

=81315 =74185 =9:9034 =11°1607

cmp——

L Qushed s@m_ w@Oyskr  Quaddvg Fwerur@Eaf®
37 Bud rev:

74185 = 644813158
99034 = 8 13154+11'16078

Q¢ sarur@aerés s Bia) sair_ 196wy
A4 = 26882
4= - 10112

%83, C, n safler LYSINTRE

C = A-ear v 8f wi_dans

= 26882-6ir 67 D7 w1_dens
= 4877

n= B
= 1072

BsCa, Qs1G s e dasdswmis Qurpsst
UL @da) ang esths

R



287 Bar® LTSI 55

wrgd 396
&1pd& &7 @b Ljsrah Hashserés y = ab* e p
Qs ) QUTGSS4 sTUDS.

~ X 2 3 4 5 6
y i44 172°8 2074 2488 2985
(19. ;raval. — P FarSar—1961)
EAL
QuT@ s st Qasadrg.ar aidiay:

y = abx

@ LSS P @uib oL Fen s THES vy Lb:
log,.y = log,.a + xlog,.b
B U6V B, Y = A+BX
JORTCH Y = log,,y
A = log,a-
B = log,b
X=x '
A, B-dsefenr rSueud sawL funt vneruBd Quaddvs
FIDET LITDHEET:
LY = nA+BiX (1)
XY, = ATX+BIX? we(2)
s g, L logy = nlog atlog bEx
txlogy = log atx+log bix"
T BT LIGH @IT (G LD.

Tx, Xlog y, x°, Tx log y &8ms Sar&RI_ev:

x x* ¥y log y xlog y
2 4 T 144 21584 43168
3 9 1728 2:2375 67125
4 16 2074 2-3168 9:2672
5 25 248°8 2-3959 119795
6 36 2985 2:4749 14:1254
Tx Tx? X lagy Xxlog y

=20 =90 = 115835 =47-1254




56 e afudus Qeuiypam p tor Gl

ur o s wBOyssT Quadiug &7 UTH Se
Gy Sudi e _rév:
11°5835 = Sjog a+20 log b
471254 = 20 log a+9%0 log b
@é swarLT®seré s Braseor_ (Jary:
log a = 200014
logh = 0°07914
H&Cai, a

i

2:00054-65r a7 BF wi_ds s
100
b = 00191-6r 787 1p1_dons

12 (@srymunors)

i

$4Cw, Qasr®éasn L yaraf Aagusensgl Qurms st
e o%r@sr® angash

¥ = 100 (1-2)x
wr b 397
Q@ BIL_19 &7 (04 %67 D grena,

10 g 5 Dasr Fan 2 siaf
sonras QLo STOLL Barar g1

<3}, T (B 1881 1891 1901 1911 1921 1931 1941

———— e

129 171 232

wiser Agrenas 39 553 7113 96
(vsAuafian)

y = ab* adrp aige awdroa’ Qurss®, 1951k
BB D todseT @ FranSenyy wHNIDs.

Qe &t UDSEVE &L %LD—1953)
£iey
Qu/r@,ésguux.(}maknq_u uITar y = abx

, - 1911 s
@evg,  u = x~-—r0—~ %5 Qs Hib.

srarQay, Qur @ &S Garehrig u Qe
v

. (u-07 Beowrs IV CF 7))
Y = ab,



arGsr® QU S S0 57

@@ visapd % sTHSSayb:

log,,y = log ,a+ulog;p
S VR B, Y = A+Bu

Y = log,oy
~ A = log,a
B = log,,b

RaE, A. B wBoystné srewl) uweru®ss0u®i Quev
B Fp@TUTHEET:

Y = nd+BSu (1)

TuY = ASu+BIu’ e(2)
Hovg, Llogy = n tlog ,a)+(log by (Zu)

Sulogy = (log,,a) (Su)+(log:ob) cu)
-9 %08aJ, a = A= o @i L dend
b = B.a o Pii woL_GME

Tu, LY, TuY, Su® 9 BumuSLTS ST EB_ 60

YWY 10E BT D BT S

x (S sfuasfior) u Y=dogy) . uY u*
¥y
1881 39 -3 05911 - 17733 9
1891 53 -2 0-7243 — 1°4485 4
1901 7-3 -1 0-5,33 —0-8533 1
1911 96 0 09823 0 0
1921 129 1 1-1106 1-1106 1
1931 17-1 2 1-2330 2:4660 4
194} 232 3 143655 40965 9
Quor g sw Tu Y SuY 2
=0 =68701 =3-5879 =28

Ul gui® Smre. @y str Quading  Fwatur®sefied
S Pudi s 1Gén iy
6'6701 = TA+((OXB) )
35879 = (0x 4)+28B



38 yenehuiuser @edsipm p 1078 Faar

Biay seirise), A= -"—’;@
N 9814
3-5879
B= "1
= (1281
= A-61 &1 §i 1o1_dena
0:9814-ar 787 L _dava
= 9-581
b = B-6r a1 Bi w_dms
= 0:1281-6ir 1 7 101_dens
1-343

¥

2 &Cau, a

]

BECu, Qur@ssUu . @1 Ban 1y o Qi aILb:
Y = (9:581) (1343

@o, u = 220
3=1951 erafle), u m ' 201—1911
10

& 5Ca, Y = 0:1281u+0-9814

= (0°1281X4)+0-9814

= 14938
S g, log y = 14938
HaCBay, ¥y = 104938-6ir 77 84 w_des

= 3]1-18

wrid 398

Qer@ésuiu’ L wéser Qsranss SR &3

Qaw® 1881 1891 1901 1941 1921 1931 1941 1951

& Sar
Qsrens 39 53 T3 96 129 171 233 305
(Boefuafe)

y

7= abx aap alrowul QuUIGSS 1961ayn o) g e
wéser Qgrarsou WEIIPS.
(e7ideqr ~Q1_ s06l—1957)



a3 @ QUIdSSH 59
Liay
Su, TP .eeveeees S&ré SewTS@BL_ 6V
Tt y log y ulogy ¥
-1 39 05911 — 41317 49
-5 53 0-7243 —3-6215 25
-3 73 0-8633 —2-5899 9
-1 96 09823 —~ 09823 1
[ {29 1 1106 1-1106 i
3 17-1 1-2330 36990 9
5 232 1:3655 68275 25
7 30-5 1-4843 10-3901 49
Su T logy Sulogy Tu?
=0 =8 3544 =10'6858 = 16¢
y = ab*

S logy = nA+Biu
Sulogy = ASu+BIu®

UL gusele) Seum_ wBiiyadr) (Ig Gul . Sary:
83544 = 84
. A = 1-0443
106858 = 168B
o B =0636
a = A-6r TP iDL SdE
= 1-0443-ar o1 @i OL_San&
= 11-08
b = B-én @i oL Sema
= 1-158

- 5Qau,

2 aBas, Qurgs st adrlsr®:
y = (11-08) (1-158)"
@i, u - X106



60 yerafluwe Qewigpen p wrPhser

x=1961 ererqper, u = 2611916

5
=9
(11-08) (1-158)°
log 11:084-9 log 1-158
= 1044349 (00635)
= 16167
y = 16167-8 r @i wiL dena
= 41-37

SsCa, y
logy

]

i

GYosure 19619 Yewy & wésar Qarena Gy
= 41:37 AaveBui sr
wrd 399

8ipé arg@h Ul gwele 1916—1930 gy e ( sefE
Hwlds REQu srige® o pudBurer Syuremr T
safl a1 oTRTEEansuilars SHADG. y = arX sTii p @G
adraidars Qurgs B sri@s.

- (C) 6T T 7ol & E 2O o7 63T 50011 s D &
(AveBusaf ) (B vedualan)
1916 15 1924 37
1917 1-9 1925 44
1918 1-2 1926 45
1919 1-9 1927 36
1920 22 1928 46
1921 1-7 1929 50
1922 2°6 1930 35
1923 45

(Qsardan) postvs sp5d)
By
Qur@pssUuL Gy u adra)y = grx
JOLTCH X = x1°-1923" aranr QésLGw. ety
y = arX



v Gasr® PuUTm S HN §1

B ussapLd 1L G T(HESa)td.
log .y = log,,a+X log,er
e g, Y = A+BX
@’él@, Y = log,.y
> A = log,,a
B = log, r
X = x-1923

@us, A4, Buw@lysdnd srey LU URFSULGL Bue
G o AT (HSAT:

Y = ndA+BXX -(l)
XY = ASX+BIX? - (2)
IX, LY, XXY........ Y Busenaisdns &S 6);
Beo0i (B 6T GO Gl G an & X Y(=logy) Xy x?
x Vo X (s D
1916 1.6 -7 02041 — 1°4287 49
1917 1'9 ~6 02788 - 16728 36
1918 i-2 -5 0:0792 ~(:3960 25
1919 19 -4 0°2788 - 11152 16
1920 22 -3 03424 —102T2 9
1921 1-7 -2 0-2304 ~0°4508 4
1922 2°6 -1 04150 - 04150 1
1923 ’4__5_. 0 06532 00000 0
1924 37 1 05682 0-5682 1
1925 44 2 66435 1-2870 4
1926 45 3 06532 19596 9
1927 36 4 05528 2:2252 16
1928 46 5 0°6628 31140 25
1929 56 6 0°7482 4'4892 36
1930 35 7 05441 3:8087 49

Qurggsy n=15 0 6'8582 10°9392 280




62 dereuiwe @eustpam p 1058 FRsar

UL gweles s P58 By sdr QU BtvG FioATUTL g6
Sr BB Sery:

68582 = 1544+ (0XB)
10:9362 = (0X A)+280B

Quwpsar_ FATUTRSEN S Di 55 Rabry:

154 = 68582
4= 08 _ o4y
2808 = 109362
. B = 109362
- B =50
= (-039
H5Ca), a = A-ar T F7 10_Gena
= 0°4572-a7 7 7 0G0 %
- 2:864

~
fi

B-ar a1 @i woL_dans

0:039-67 T8¢ 10_den 5
0-2455

it

QaCe, GuiIGssin L wdrBsri g er @/ig@Iib:
y = (2:864) (0°2455)x



7. aPuif_Gi_eorssiv
(Index Numbers)

PYIC Y JuIs [ rs_raﬂs&v_ J@G\)‘gl @,a?:_'ld_p_;L:_ @i
Saefud#r @upsr . Puidy (Phenomenon), HCs Qupsi @
19PRgr@ pE B sraflar Yo 5 @mt Guefuisy @ss
2aCurrd @i B, HFsgy & psWOUT G PTG ey ser
(Index Numbersfﬂ-aofr}é{..@f’@@tb.)

BrOPES SOFUTIP T FOOTE  @maGLoLgujerer

b g CuenL gebry st &P IO e @U@ BLL1L] BT g 6

2B d ssd538d CuBLUT QI TP WP asS
ST A soir_ s E5EFRW e » T BCapLd.

@ PuT_Gr_ssn &6l HHBL &b

1. sspsvem ppap v A& (o afdv
N . . & phasm e N
Asparr 3 s @Ml Q@L_adw S Lient_ Har®H s X 100

= P w100

V]

1. @%uiven an;j'numl_. e sRASABRTL ¥ Sy lum
TG Rl apmpsafish @ Hul’ G eansed sani@ d:
o7 BRSGT ... con ... . 880 E SUNS S,

HI. sridsaler wegrsan sersd gpoo i
b (l’—‘—x 100).

85 pamainDs G A QL aty (Do) = g -
1V. g plic L Gurggs @l Grain:
(1) orS4Quuier @Ml QL -

Lpa
o1 = s 0 X 100
Por P9
(@QEE MyLum. yan® HISie) Maramal Ben pLir&s
Qsralr(®, @ouT QL ar saw S L1 erer 5)



64 yerefuiwe: Qeusipan,p ior B 59
(2 urlFQesular &Ml Qramr:

Epaq
= ~—— % 100
Por X peqy

(@R g Aspamer® miaiay ymevar San pur s& 381 BTG
&S D1_evor SRS L0 Derer g .
() wrisd—eri’dQarig o DQuiadei @ B QL e,
2 pq.4q)
= T X 100
T Epeqtqu

mE Yulusme, BE1Day gy et HIafar S F® I3
BT D EGT FITFNITH Lies U S B Hararen .

p

4) dayar g Ayl &Ml Qu_evr:

- AP A, EPi g
Po1 = A/ X 1. %100
* = Vp X 2
@%@, Hy UL, 88 YaTESoN 1 Fiaie) Horn SeT
Qram® s vt u® S SO e & E7 G QT LD '

Q& H3Prsemg aProrpy Tamd HIPyib e Pt
T DGVTLD.

A 9 Cprd d—udined BCUrAer &BuT Gu e

Ipiq 2»P(‘I[)-
={{F20% S %) e 21 % 100
Por {(2 Poqo” X p, 91

Qugw  aqgluai., dspry  yorPsalar S0
HATIE ST (@) F o (Brd 13065 LG S BLNIL_ Dk T FI &7 T T LD

,/\ﬂ Spimr o has Gaewa GPFuICGasr (Cost of Living
Index Number):

(@) Q@urgss Qs gpemp:

. ir o > P10

G0 Q ewr moxlo})

(b)) @ u aipy—Qsway YoD AODFH . Friysele
e pud . FrrEd apan m:
GBI A ay = 2V gomg ZIW
‘ 4 *W
I = griyser (Price Relatives)
Vsdeg W= 1wy gawg e



&I Qu_codr 5o 65
VI Quis®iwi Hicdin Gepapdsit daguln gdSrid:
A& pparr e g.ar G PuT QL eur

% Py doy TPy 41 %100
2P0l Zpod:

~

(1) Qurmer er @i wrppsd Gsrglar  (Commodity
Reversal Test):

SAurgr aoug @5 § aldosiuB S pd N s
@B QL_airsar urPEaL v mosfgs g Fe Sarer(H’

aawrs P QL drsesh @QF Gergdureaw denpa
Q&R pesT . -

) sre @i worppF Bsrsiar (Time Reversal Test):

Py XPo = 1
- ﬁli zp! ql’
,, P Y Dy
gus, Fo % po qu P8
Ep q_ _—Vzn_po 0
P = o 9oy
e ‘/2 Db XSha

(3) sroawh st@iwrpps CGsrsdm  (Factor Reversal
Test): a

ing

ParX0or = 5. g,
. IPdo Py
P, = SO 71 A
ane, o X Po qox ZPpos
Pt P th
Qa = Fo .\, = F11
o £Pode” EPige

Vil. sy 0use. wrppeo:

\/" yBu @A Qu_cow

. Bsibairsiriger wenions @ But G abr

UBw Sg0Ue L WITer T Lenyout X 100

SO _QL e

3



66 riaraflufns QFdipe p wr Hi %

VINII. ol Grairsademd  d2mgpe  (Splicing of lacex
Numbers):

1981 % 5 (5 DTG gor
BEpmrer® s T Q_ed X 1) Puw

B LI YIRS am o o5 FuTi Qo eoor
= ' 100 '

X, oI Quarswildr sHingmpsr soppse (Deflating
Index Numbers):

D_GUOT G LD DI(B DTG 1D
_ LIGST DIARINT AT 1D

RUTLDSG D % YL 5 %F @ Fo )b
@ T e s

X106

wrgii 400 <

8CGp srouw _®Oster  FawrFHr o wr(nd erraf abl's
Apular  IWsephg 1914 b opawan: . gL

Y55 Qaren (B, $o1Bari -hednig HFE @ ST QW
S %G55 S B1_2)1D

o 7o TR TIHIE AT -2, (D) MUTL 1 ST
1914 78 1923 78
1915 54 1924 78
1914 67 1925 112
1917 56 1926 99
1918 72 1927 76
1919 102 1928 15
1920 98 1929 71
1921 94 1930 50
1922 ! 88

——————

’ (9. 67 b —&0 5 § 5T—1934)
Fiay:
GBI _gyr = PV x 100

n
e

BUS  p, — g an® S
Po = Gy Lisan A TET® aidw



C 3 ifMelm- &

Faura al sl A1 & BT QL e ST

67

@i & BuT Qi w7
%, 0T (B (praaus) (—pL X 100)
Do
1914 )’l‘twyM éi _ = 100
1915, 54 _57’; % 100 = 692
1916 67 —(;—;—x 100 = 859
1917 56 gg % 100 = 71°8
' 7
1918 7 -7§~ % 100 = 923
1919 102 l%x 100 = 130°8
/ 9 i
1920 98 f%x 100 = 1256
4 94 .
1921 94 94 % 100 = 1205
1922 g8 ?}g % 100 = 1128
1923 78 ;-’—g—x 100 = 100
1’ )
1924 % —;% % 100 = 974
1925 1 ‘;g % 100 = 1436
1926 99 “;% X 100 = 1269
’ 7:5
1927 76 X 100 = 974

k)

2



68 yarefluldwey Qe dizpa p or S e

aidv

SHEQair
L C] (L) (.PA X 100\}
1928 75 —77—% % 100 = 961 °
7
R l =z
1929 7 It x 100 = 91
1930 50 30

78 X 100 = 641

wx@d 401

w1 @M 10 QEr@ssnr’. FowIH o BrDF Frrsd
oW ddpulsr alwsepss, @DCGart B HG FEH TG

@sri_i MU YT P pld®  FTarremms g 57
Qe dom & SamEDHSE.

Liay:
FRIDO S g71_F
add & B Qo air
2D (esumi) (Ji‘ﬁ— X 100)
Q
1914 78 =100
1915 54 __slg_x 100 =
1916 67 ,21 % 100 =
1917 56 &7 % 100 =
1918 72 56 X 100 =
1919 102 £



&

DT Qo & AT

69

FRGOA GG Fri_a
ai%v GBI QL
3}, &t (B (ommius) . (_EL % 100)
~ [
98
e, 1 =
1920 98 102 X 100
1921 94 94 w100 =
1922 88 88 % 100 =
94
1923 78 18 % 100 =
88
1924 76 75 % 100 =
78
. 112.
192 12 2100 =
> 76
99
192 99 9 % 100 =
6 1z %
16
. T8 w100 =
1927 76 55~ X
15
100 =
1928 75 e X 10
1
19 Il 5 100 =
29 T 25 X 100
1930 50 —,5,(11 X 100 =

5RO SQSTLF 319 et 26000 @GID,N n

QuS,

&BuT G awr X 100
P = Asparen® aidn N
Do = B&pITNIY DS WPE® S Lew D afdv-



70 yerefuiue Qadrapen » tor B &1

wr@h 402

@ps sravumvEr ot sefld @ OuT QL TEaTTGU
(Fyousmi- Herd 1939 = 100) ygoueL. . Speore! -

1939-8@5 & 1946-68 wrphd LBw & QL cr Ewr 5
H5WT % B a)Lb.

2 &7 (B 1939 1940 1941 1942 1943 1944 1945 1945

F B3 100 110 120 200 320 400 410 490
QL5 Fair

BT C) 1947 1948 1949 1950 1951 1952 1953 1954

I Bt 380 370 330 350 348 340 330 3
@ enr S

(TS BT 0T Frs. 20603)

Aray:

Sguuml. g 193).8m% g5 \946.5 5 17 H D)
ey 1 Bu GBI A @S Sy UL D 1945 = 100)

(&P _Q_ehr sa7) 1 Bus @& Bul _Qi_ewT &6iT

24, 5007 (B (S gueni_ (g e -
Q1B = 1939) Sp e = 1946)
100

1939 —= = 2%
100 100 X 450 25
100 .

1940 11 101 w—Y _ 5.
\ 0l X 200 275

1941 120 102 X-—l—oi) = 30

400



& DB QL awr man

T

2, g7 B

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1053

1954

(& DT Qi_eo07 587)

(g 1

o1, 507 B = 1939)

200

320

410

410

4

380

360

348

340

320

300

B BT DG H6il

(Sg.cruem_

o, 500 (» = 1946)

200 X 100 _

400

320 % 100

100
400 100

400

200 x 100 _

400
100

400 X— =

400
100

’;8{) K~ -

370 x 100 _ 925

350 x 100 _ g7.¢

400

400

400

360 x 100 _

400

348 x 100 _

N

340 x 100 _
200

320 x 100 _

400

300 x 100 _

400

102-5

100




72 yerefuldwe Qediapen p wr Giflsen

we@h 403
(a) 8@ sroul @erer FuRBSOFTLE SgLIU®L

oD @pe pé & BT QL T SEGE %, AwTer g UUoL
e B &I QL chr ST S &6 SR o|Ld-

<2 T (B 1935 1936 1937 1938 1939 1940

AEBOUTHT B 1Q. LI

o Bs T QLer 94 98 102 95 %R 100
(1935=100)

JR——

by 83y sroulMsrar  #2D8 33 FTd  SgUUSML-
@ apen nd @ ST Qe sapd g, Lovwmer S LI
T DS G PuT QL ahr &S SewT A BLDLb.

pmo———

P IC) 1935 1936 1037 1938 1939 1940

FRBO S g i
vl ETHE 105 15 71 105 95 90
g Bul Qe &6ir

(5.&rib.~ G gr —1943)
Riap:

(a) 19359 pawr® sgplumL. wri_r@Ld =100
ourer g UumL. QD Yo IR sawSH UL
S B3 Qe adr, swRbs Qgrid, Juiumi. pard
Yyer ps GO QL ahrEaTE T DD aif pamp &C sout
UL (BaiT aT i

—

B&wnrar shRA S sH_# FaRS SQ EwT
L& ® auliumL. & Ssgoumeé SHd e Ny ume. &

&SP Qu.air Qv EDs WwFDDOR & Qe
1935 94 = 1000
1936 98 _g% X 100 = 1043



5 B D T san 3

ESPITT 4 DI GQ it iRl 5Q 5w d
'y gcl oL NG L& & 549 TLRVIE YO
SIS Q_ax Qs W HO® ST Qraw
~1937 102 % % 100 = 1041
95
5 Z- X 100 = 93-1
1938 9 0
1939 98 28 % 100 - 1032
. 95
1940 100 1(9)3 X 100 - 102'0
(b) 1935 = 100 erdTuUmS NQUumL. Y IALIEE

Qareow®, Advurer HglumL. QMBS &Ml QL T sen
&TE DL

sl sQFrI_ i Mg UL

e Y el T I v Bs & FICQL_ansdr A& urex
Fy ] NPUBDL S (1936Z100) evgpuin ETLNVINL T
B9 QL e Blowrar apliumL & T dcr]
SHIL QL avems veppd GSHS QL an
1935 105 ———— = 100
105
1936 5 S X715 =
7 100 105
105 75
1 —_— - =
937 71 100 X 100 xX 7 56
105 75 !
1938 ] VIS -~
105 160 X 100 X 00 X 105 = 59
105 75 71 105
1939 X D X — =
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