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TnrecporaTion WITH EQUAL TINTERVALS

Newton's Horward interpolation —fmm}:!_q +for eaual intervals |

idistant wes ofF x and
Let Ao, %,, - Mn be eowidistant val

.y, be the covresponding values of Y = F(x).
r

Ho'yli'
[ _Then
iCt h?—’ 7(“—— ')(- i) ) L= ’l&; n 3
Y=y + U _Ag,+ aEie—id A Yo + uta=Du-2) Ay,
" o')l 3!
pasan % s WLl e (u-(n—f)) Al Y,

wheve = A—-%
h

- o~

JS/‘
Mutons bockward mte‘rfo!ahon gow [—‘9): equal @iwl{:

N P N it

Yob s, X,, Xy, -+ X, be eduidigtont values OF X
be the cDrrOSr)ondinj values of Y = F(x)
P VRO, W {7

3
Vg, + o) gy, VIR v,
& d! 3|

3J'¥d Hc,y,,gal"' gn

L) (v+n=1) 7Y
n

where v = X —*n
h
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)
Fayoblems
i

. : r R [Yom
Y Find 4he Values oF g at X = 2 ghd N= AR
\ sy N X
e 3.\\1\'\'\“-.:\)‘ \’\1(\! 3
= "\\‘ _1(’
.\ .«\‘ -«J‘
3 4848
Y : 03430 0.3907% 0.4384 0:454

J

9]

p-
Y

2
/ A Y A Y f
.'.J(
x Y y |
!
o 0.3420 ,
: “0.048T |
- 0. 00! i |
23 0. 3907 —0.00 ’
o.0o43% . ’
-~ 0.00173
2 A.43¢8
& 04384 5 S
|
7 — ;
Heye h = 3
e —
ia nearer to the begianing og the

Since X = QU

we use Netoton's {'mwmd \ﬁbnnum_

table ,
y(xy = Yy, +bay, +P(P-D Aty + PCp-n (P-:)As%
Q! 31

where P—_— X — Xo e Sl=R0 = P.BEZET3E

ll 3

}) = 0- .'535:’3

L
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{
JCR1) « o 3y20 4 Co.5800 0 o0 AdV) 4

(0:83833) («0.L060%) {~0:b01)

B

o

(0.3333)(-0.0667) (—=1.6647) (~0 0003

-

b
= 0.3%480 + 0.0t 4+ 0.0001 — 0.0000185%
[y(,,, - 0.3585)
Since % - a8 15 neorer {p the end value, We

use Newton's backwaord interpolatlon £vonmufa.

Yyear = Y, + vy, - % + X (V+1) v’yn + N (K-t 1) (F42)

al vﬂ%
\‘-
31!
where Sy - K — Xp = 28 — 29 o 5
h
3
Xe= 29
& 2 ~0.585% Xn = 29

P~ ™

Y (22) = 0.4848 + (—0.3333) (0.0464) -+

£0.2333) (0.6667) (—0.0013)

2

(-0-3333) (o. bbb7) (1.6b6L7) (—~0.0003%)

‘
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Y(28) = 0. 4548 — 0.01547 4+ 0.00014 +D.0C00C2

| 1

| 'J‘),- O--6q5"
[yeas 898]

@ Frem -the éollow'"lg Hable og haif — yearly Ppremium
{c» policles matu1ing at di“e"?"t aqges , estimate -the
0

Premium éor policies matu-ring at age 46 and b3

Age x - 45 5o 65 bo &5

Premium y > 114.85 Q4.1 83.32 F4.48 b8.-48

Aoln:
e i 3 4'
| x y Ay A'y A’y ATY
14 -85
42 L ~ 1869
5. 85
5o Qb - 16 — .85
=R 8% o.49
55 83.3a 4
_9.84 — 1. 16
bo T4 .48 Q. 84
—b
t5 68-48 ,
Here h = §

Since X =a4b is neover to -the beginning of

4the table , we use Newton's -sorwavd dt‘&evence

%onnula

—
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> U - ) 3 ‘._\ ’\ 3 ( ‘?‘ ._"._I ’ . 1. 'L' F = ) —J, ;
¥R v, ; Yo A=) 1A y, + ! lf’ ‘1_ .(P Ay,
ot 31

- f‘(P*'_?( ~2)(P-3) Aty

4!
"~
‘\\ f)‘\ - - X - “\ ez .
= 4 D = “ 5 — L" . ;:
A 5
3 o= -
N A — ™ (5‘&5}

(18620 (0.2) (0-241)

i8.85 + (0-2)

-
-

'
)
o)

”
»
1

—-1) (d.2-2) C=t 85 ] 4

.
v

2) (0.2-1) (0-2-2) (0.2-3) (g, 49,

T ——

24

_ %.338§ —0-4b8 — 0.0888§ —

0-.-0232
U (4e) = NNO-53
Stnce 2 = 63 iS neaver to X = b5 , we USe

-+ VY, + S (v+1) Vlyn =
21

3 uix)= Y
- Jn

Va4 (%+2) 3y 4 N (¥+1) (Y +2) (¥+3) 7',
3! 41

16MA202 & Statistics and Numerical Methods P.GOMATHI/AP/MATHEMATICS Page 5 OF 11



SNS COLLEGE OF TECHNOLOGY

(An Autonomous Institution)
DEPARTMENT OF MATHEMATICS

e

& = X—2 _ $3-65 _ _p.4

L) -+ (—4) (:6) (2.54)

Y(63) = 6848 + (-0.4) (-
2

+ (—0:4)(0.6201:6) (4. 1g) 4 (—0-4) (0-8)
6 (1.1 (2.8) (169)

—

24

= b§.48+2-4 — 0-3408 +0-0Fp24 —+03287

: 9(53) = dbd. 584 17/';

@ From +the -ﬁouowing taple find -the value oF

{an 45: ’51

] 8 49 5o
x 45 46 47 4
' 15033 119175
tan X' ! l.osoo 1-03553 1.03a37 1-lo6l 1.1503
e : 1 5. Aty 2%l
' X Yy = tan % 4y Ay AT Y ATy Ay
+5 . 0000~
L ' 00— p.03553 ~_
0000'5' ~
46 1.03563 0.00009 ~_
GeioBott 0.00003
0.0014
1
# o 0. 00012 - 0.00005
0.0382%4 |
§ A8 1. (1ot 0.00152 —0.00002 |
; 0.03‘77‘ O«0001 :
; A9 I« (50637 0.00162 |
0-04138
5o 1- 19135

e
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g

!
| d(’gvcr Ertida b minlio)

o
Heve ‘1 = | I minuge (,') = 4o Sec //,,,”)

Since x- 45 15' is nearer *o -the beginning of

the {able , we use Newton's {;O)wOYd dlifference

%cw mula |

Y, + Pay, + PCr=1) & 4o 4 b (P-1) (P-2) 3y,

y(x) =
21 31
e 3
. X_x " ° / -
b h" X, = 45 , X = 45 15" ; h=!
[ 45 '5'__ 5 N _ | - b0
s i ‘__',Z-—:O-.?S’
’D 'o 60/
IP:OV..?‘H
Yy (45 158') = | + (0-25) (0.035653) +

(0.-25) (—0-%5) (0 .00131)

—

o

(0.25)(-0-F5) (—1.%5)
£

(0.00009) + (D.25) (—0-%5)

(-1.95) (-2.%%)

(0-.0000%
e

24

T (0.25)
(—o0.75 ) (—1-75) (—2#5‘)(—3»?5} (—0-0000¢y

120

; = Lok 0:-0088€ — D.00012 -+ 0.00000L — 0<00000)

i ) : " = 0- Ooopoo’
(Y (45" 15" ) = 1. o0gHs)
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29)
@) “The population ob a lown is asg -l—ollowc :
YC“’ . ,q“' 19561 196 | IQ‘” lqg’ qu’
e
“Population = 24 29 b 46 51
in laxhs
. ; ; qué to
Estimate the population incyease duving -the peried 194 14
~50In : 19
i a3 4. 5|
! x Yy Ay Ay 44 4y a4y
1941 - 20 \__4 5
! 1951 24 - ~ —c i
] —~
Y >
‘ 1961 29 = 2 3,
1 ; — 9
; 1971 36 7 =
) gy ,
. 1981 4.6 S

: . |
L'qq’_ 5
Heve h = lo .

Since x = 1946 is nearer to the beginning of
the table , we wuse Newton's ﬁmward difFerence

‘able i‘—o*rmula )

yexy = Y+ P ay, + P(P-1) aty, + P(P-1) (p-208%,

al 3/
: o
: wheve P = 2-X A 573
| X-%o. . 1945 =14 b . SR
; h 1o 2
5 [P-0.5
a
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g

Yy (1948) = 20 4 (0.5)4 + (0.5) (—0:6)
—

(o.%) (—-O-'5) (=1-5) 4, (o6)t—0:5)(~1-&) (-2:5) (b)
6 24

+ (0.5)(—0.5) (—1-5)(—=2.5)(C-3.5) (-9

12 0

—

= 204 2 —0.125 4 0.0b25 — 0.246)

—— —_— - —

| - 21.691% |
|4 (1944) = 21-6‘*"{J

-

Ne use backward difference %ormula o i—ind

y (1976) .
2
YRS = Yo TV Villa F NN oy, o =53
2!
h Io
7= -i5]
Y(19%6) = 5Bl + (—1-5) (5)+ (-1-5)(-0.5)(~5)

2

+ (-1.5)(-0:-5) (6:5)(—8&) + (~1-5) €=0-5) (0-5)

——————

6 Gl =90
2 Y4
+(-1"5) (-0.5)(o.5)(1-5) (2-5 (—9)
lao
|
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fme

&)

Y (193b) = %51 - .5 — |.8%5 - 0-5 — o. 2109
—_ 0-1055%5

rg‘(',;;“,- 40.808% ]

: | 1946 B

Tncrease in Population d.wnng the period

= khs .
qFb is = 40.8086 — 2(-b4 = 19. 172 lakhs

®) From the Following table , Find O at X =43

and X = 84—

X ! 40 50 6o Jo 80 9o
6 ! 184 Qo4 aas Aas0 A 304
éolq
[_T Q B AR 429 430
, 40 184 =
20
| \
| 2o 204 2 o
| i '
bo S o
226 % i
Jo 24 &
250 # |
8o 6 o i
2%b PR |
iR e
' 9o SO o, j
L
Heve h = 1o

AT A

To 6(nd X = 43, let us use Newton’s gmwavd

d'.gé eaence ﬁov mula .

AR ) ¥ )

4

2
[
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| Q‘RQ ‘

gex) = ¢ + Pag, + b (P-1) 2%8, + . .
2

wheie P= 2 —-A, _ 43- 40 _ .3

10

h
T}T_;-;°;i}

8C43) = 184 + (0.3) (20) + (0-3)(-0-7)(2)

2

= 184 4+ 6~ 0-2l

]8(43) leq 79 7

'

i ———

To ﬁind x = 84 , let us use Newton's Backward

di&-\evence ﬁ’OYmulﬂ

2
gcx) = 6, + N Ve, + XN (NV+1) vag, o

21
where O = x — X, 84 —90 _i S

| %= —0-¢]

€(84) = 304 + (—0-6)(28) + (-06-0L)(0.4) (2)
.4

= 304 — 6.8 —0.24
= 286-96

[6 (54 = 206.94]
S — ——d

]
| -
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