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Cusve_Fiting and Kegression
) Cuwve Fitting by the melingd of deast Squares
3) Fiting o Stvaight Lines -
3) F'.’ftiw% of Second da’cjma, CuvvEs 0y pavabolas
4) More aaenoml curves -

FIERT Rl = Al can Know vo
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a,) Muttiple &@Yassicm

= Cupve Aitting by e metied of Ledst SGUAres -
fu’f e Sur of dala point  o¥ (X yHAor L=ha
s girted Wit i i

Buppose tae curve Y= £ _
15 ¢, and the Corves pondify

Lit the 00stived vale at A =%
value on the cuwve 13 £(%;)- _
L € 15 the ey of appoximation at A =X , then

we have € =y, - £(x)-

dit 5= Cy -t T+ [ —F0 ]+ -+ [a~ FONT
wheve 6 = ¢ +¢r + .. w0
The mdhnod of Least Squares consists  of

5 (veducing the €xwo) 3

minimizing

Fiﬁmqi Qﬁ’fmlcﬂm Line
o Y= Qo+ A to be itted With the given clata -
Whae g, 0, ave constants -
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T e Opfl 442 X
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. 3
and EXY x (oteXy+ REX -

s M; 7 aoN 1 a,f “l-l e
*
By sobing above @ nosmal quations  we qet
M 0y and Hoce we get e vequined dmicﬁm line.
Wheye
N= no-of ol points -

) By the method of Least squaves , Find he &vai@hﬁ ling
Tt best fts e plawing clata and estimates  The
value of Y comapondin;} I

] l o NS 4 5% 5
y | 1 |2t | 40

55 | 6¢

Hoe N:=5 | b
4o the Shaight fine 1 be fed with The given d
5 Y= ot AN — ® where . a ave constants - 3
TThe  covvespoaling . Novmat equations  ave,

2y, = N+ My — O
and i"-i'qj ';aof,x; +a\£ﬂ¢ "—"@
1 Yi % y; T
1 4 14 £
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o0 148 55
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which s the 'raowmd Stight Line

vohm e '36K?

Q) At a 6'tm{qm gine %;a-ﬂoi o e ~Fo|iowin5 dala -

e Eon sl ) \ R
| #0] o4 |0y |-03| 03 | 01 | D¢

The gwen stvigin tine s Y- at bx ——
whee @, are Constants -
The Conasponding Nowal equativhs v
sy = aN+bzx; —Q@
ad sy, —az + b2t —@

S 4 T s
e 0% -2 35
) -0+ 0.3 9
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0,@ = 0a=6a-d - (1)
0¥ = -aa+S6h — @

Solving @ & (9 we et -
O
® = [y - 0.03% kb.O(r)’ﬁ»?ﬂ‘f
Lomm*Tsﬁfm vequised AT

3) The Tempomtwe  T-(in°¢) and lengths & (in Mm) of g

haated wd are qven oelow - I+ L= Ao+ AT, - Find 1
best values or o and Q,
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4) By the metod  of Least Squares , Find The bast
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g olkng (D) & (i) we @et',

if-
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| Whith s the vequived  Straight Line

Deconad Degree Curves Or Pavaboolas

| JBuppise the cuwve to b fittled for the qiven e ts _-
Second da@m Urve oy P‘m bola, et g '
Lt Y= a+bén
Y= atbr > — @
whee ab.c Aarz_mnsmnts' l
The Coresponding Novmal equations dine :
ZY;= aN + b 21, tegk —®
ExW = Azt + bet 4 e —@
MY =as e + bzx?' rCet —3

Soving @.@ .G we qet ab.c values and Hence
the veguived Seconal dd@mo. Noymal curve ov Pamkod -
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Heve N=5
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Hoe N=3
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a) Fnd the Pavabola o the fom Y- A x4 ¢ 'P%iwj
though  the  point3 (-1.2) (0,1) and (1.4)
Guen form | - A+ b+ ¢
whtre Qb ave  constants - i
Pavabota passes fhough the points
(=1, 2) (0,0 (L4) .
Sub (-1a) th iy A+t
2 = A(-N* tb(-1)+C
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—

Sub (0.1) T Y= A+ bx+c
1= al)+ blo) +¢
[e-1] — (%)
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Fom () C4) s adal
b SCIEUREs T UG S
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- Ath =3
da =4
|(7l=.2
b (1)
A= d-bt) Hence
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Fitting o xponential  Cuwves -
)T g of an Expoential e Y- ac™) — @
where ah are constants - |

Take Logovtm on looth Side with  base ¢

Rogelj - (O%(aalo‘K)

b
\

= f0g, Y = dog,@ + lﬂgtﬂbl log A" = (9 a
= lg,n + bt -log,t
[Qﬂﬂaﬂggﬂﬂea t br\
The above equ (an he wiittth  As |
l Y= Aten — @AJI witich is a Staight fing.
where Y - 4o 4+ A - log,d » B-b , XA |

o B @ ts a Stogit Gng, The conesponding Komal
eAMATIONS Qe - '

£N-MN1Bex —@
amd £X¥= Asx + BEX —(3)

Loling the above & ¢quations we e AB ard
Honee fom e Yelation

st laet| o]

finally we qet the vequived  Exponertial  Cwave

W) oot the  fxponurtiad  Curve .._f & 1o be

o fitted  with The given ddia -
Toke .Loqnfrlhm on both sides with base 10
fog, v = U’%W}) ;
=l + log, b
ﬂﬂgwg = 04,A t aoj,,,b




e AoV g can be wiilien as,

Ve A+Bx — (@, Whith & @ staigt fing
ohoe Y- Lgpy o A= 9pad . B= g b+ X=X
Ay e @ 15 a straiqit fng , The comspondw} Novmal
(> ave: '
AN Bk 6]
atd XY= REX + BEX s
Solving e aloove & eques we 4eb Ab ancl  tlence
fam the YeIRtIN A=loguf B = loggb W et

Finally  we qec the fequivec  BrpoReNt

al  Cuyve -

bDQﬂYM’m e constonts & and b Yy the method  of

Loast Square Sum g;aqbl

A 2 A 2 % 10
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=
The gven xponettial Cuvve 18

Take gog on bsth sidles with  base ¢

log,y = W09, A + bt
The alove equt can e written As
Y- pipy — @  wohich ts a staqgnt fine -
Whete, Y- toggy « A= l0ged  B-b ) X%
T Convespong .Nmmal 0qu™ of gt © At
2y. AN+ psy —@

; ad £xy = Asn & BERE —(3)
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| ; 1
4 [ hotg | 2.405 .62 i
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| f d
EL=30" ZY- $Y=19.005 £XY =020 £X=23p ,

Swb in .3 equd
(3.025 =5A +30% — (1)
122,150 = 30A + 2208 ,_(,9

Tom (0, 1) we et

B-0.5

Snee A=foge® p-b
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a___QO-A-Df

la = 1.499 ,{b=o.5

tence: e voquied  Exporential  Cuvve e
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Y 0 IS R 1S 9
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fog ON both &\des with base ¢,
log, 4 = log, 0 t bt

e a0V equt can be witten As

whoe Y= 104¢Y h=log, 0 Bl KT
The Covvesponding. Normal equ® of equ'@® e
5Y=AN+ BLk  —— ®
and ZXY= AL+ Bs> — (3
SO RCRSNE =S
L =X Y Y - 104¢ Y XY % .8
ab 0 < 302 - 302 1
) 5 2.408 5416 4
F ey 2484 14388 4z
4 5 308 24 312 ¢
2 U 3044 36528 144
3| 13. 46 86.006 M.
Sub 8,3 qut
Bl = s RRRI (+)

eI e W 2 el

Fom (1) (6) we qé

REED
[b-ooet]
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Snee A= log, 4 5 Beb
A=¢" b=

B
0 ?qu}

Hence the  Requived  Exponential Cuve s,

Y =10 .W@O'wq '

3} Obtoin -the Ytlaton of A fovm Y=ab' o the followig
cata by e method Of Least Squaves.

‘lx ST M N

ﬂ- g.% (5.4 2339 | 652.| 214

ijan w1, y=aht — @ which 15 an- exponential
cwrve .

Taka log on lovih \")id% with loase (0.
gy = 19,0 + X log, b
The abwve gt can foe ke as
Y= Atex — (@) whith i3 Staight Lne -
where - 0,y 4= lg,a , B=lgyb , x=X
The Comesqonding Noval equs fov equr () e
ZY=AN+Bsx —@
and  EXY = AZK + Bix> —f)

Houe N-=5
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3.56| 7
| 6.084 (6
[ a0% %
’ (263 36
T a3agn | 0
|

6ub 0N a3 Qquﬁ

4.546 = 5 & B = (i)
33183 = abA t 0B ———(‘n;)
r

SoVNA () i) we ¢

Sinee ;3 A= loﬂmo\ B Qo% b

¢ 0\:1()A 'b":‘lob

=29
a-0t® b0’

Hence | the n;wmd ﬁﬁponmh'al Cuave (3,

‘ﬂf(a-DZ)) (1.44,)1
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!']L'O AU % | 59 | w2 | e 4.50‘}
Gpven 7 TTAR []'GWJ“ .y
“Take log o both Sides  with ase 10

190 9= togp0 +xlog b
The above aqut can be wiitten a3,

V=nrpx —— O which 1s Shaight e
mhm. Y=g,y  A=log,a. p- logy b+ x =1 .

The (mfaspo'ndm? Normal equt are .
EY-m 1Bt — @
®

and EXY - Az + BEC
e N-¢ ' |

Sl Y-logoy | xy | x
0 0 | 1 0 0
1 o 1-322. (323 5.l ok
3 o7 544 | 3.5 | A
3 5% 1.0 5.3 9
4 2 . t.462 4450 | 16
5 200 230 hss | 95
6 | A400 2.600 | fse |
¥ 610 Q. 185 a.405 | A7
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fom &3 equ®

ERet e CA T 3t PR -~ (i)
§4-84 = WA +140p — (y)

Fiom V) - 1-040]

sinee A= log, A, 6=40%b

a= 10F | b=pb

a = !D‘~020 ) b: [00254

!b=l-_=m4 }

Hnee the vequred  Exponential Cunve [,

[Hf (10.4#1)([@4)1' :

Fiting of Power (uave.

dat Y - mb‘ — ® bt the powy unve to be Atted
With the oawm Adala - '

whae a.b QAve constants-

Take roﬁ on beth Sides with lonse 40 -

l0g,,y = log, (ax®)
= 09,0 logmlb

Iﬁ”ﬂmﬂ: logu@ + o Log, X
The alove equn can loe writte A5
Y= prex —@ which 15 a straight gine -




WheYe | \{ , e ' |

(09, 4 gy, B-b. X log,,
“The (‘onc%pownq Normal - &qu® o aqu () are
EY=AN+Bsx — @

SXy= AeXx + B0 —f@

Diving the above @ oqu e At A and B any
ne we et & and b.

meg e 0&“ the Yequive fower  curve !3= axb

) 0B the pwwer cuwve ua=axb for the ]‘onou)inca data.

A 1|l (3 & |5 |leg
Y | 2488 | 4% 53 ¢ |68 |75

O}\' 6]\\‘”\ PoWeY Cuvye %

y=mb — @
Jake Ron]

0N uth sides  with base 1p
b4 y ~ ton,, (axe)
gy y = logpa + b g, X

The abve equt can e wrten ay

Y=ttt — (@ whchis a &mlﬂm ling -

Whove Yf Qog,og A=A, pep K= log, -

The Cowaspondm Norval  eguns 1or qut @ an
Y= AN+ B2x —
EXY= AZx + pgy2 -



T . Xe oo [ Y -bgyy [ yy o
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9 | A% 0.3010 D 6244
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4 | 610 0.6020 01853

A g 0.4924 0.€3as

c 1.5 0.448 U

2,857 g5 | 2act| LT
2,3 W

4.313 = 6A + R .§5tB —— (1)
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Siing G & (i) we qet
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'A clO@wﬂ ) ‘E)';b

a”l)& tb:E)

Mence , the power Cuvve 8
i} - (2.964) A0Sk ;
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wq, Qog on b.s with base ¢

log,y = g A* o

The abve  equ can be Wonitten s
Y- A+BX — @ which s a gm\am' CUIVE ‘.

e, - togy o Aologedr o Bb X7

ZY-M+BEx — @
£XY = AEX 4 BEX

e TR
s ¥ | Y-Gaey | x| ¥
Q.30 S|




Fon () (W) we qet

(A= 3.244]  [B- 0.05%]
Since A logca yB=bh

A-e* b-»
a= ¢+t

l_ﬂ:ﬂ%] \b:o.os)

Henee e Yquirtal ﬁxponamn'al Cuvve 15

p.OS % .

Vi: q.45 ¢

) Fit A e l{d:ab* b1 e - muthod  of ALASE  SGUAKS
T the cada c‘aivm buow -

B &> 4 él 6 /4 ]
Yy |w| 8] | | o oo [
Gliven  equ” 1 Y = A" *
Take ln% M b-s with Joase 10 .

gpy = bga + 1. log,b -

The abwve equ can e written as,
Y. 4kBx —— O which s mgw ne
where | V= bag v o D109 1 By ligh X=X
The Correspnding  Nomal - aqu® gy
sy-m+BEx — @

XY = KX 4 B £X" f—@ ‘
 Hoe N-g '
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(5.2 =3A + 8B —(D
64 1l = BA 4 105 — (1)
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SB =0.25
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Glven power cuve ¢

Take Q-Ma on bs wih base 0

logny = fog & + b o2

The aowve qu can e written 4

Y- A+BX  —— © which s mmiﬁﬁf line. .

whaoe v - gey + A=logyar . B=b , X - 00@,07( :

“The Cmasponclmﬂ
ZY= AN* BEX
SXY = REX £ BEX —(3).

Noymal - equ™  Are
—0Q

3.33” 8.64) |15.0T% | 23944
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cata
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3) Toe are @ methods T ind Regression Lines
7) Method of Least squUAYES

1) Moan deveadion metheal -

@MYG%SY‘ {irg) Whirg)
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o
e covmﬁ&u‘nﬂ Novmal  fu™ aw
£y <=aN + b £x
gxy = Agx + bx>
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1=a;mﬂ

The Convespmding Normal equ dre.
ZY = 0N + bty
20 =0EY +bsy>
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