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Interpolation and Extrapolation
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1- Lagrange polynomial
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The general formula of polynomial P ;(x) ( Lagrange polynomial)

(&) 4D 71 JSY 3 gaad) aamia) 3 gaad) 3 st dalal) ddpal

Pu() = > f()] |((f; _xl))
j=0 (=0 i
i%j

(x —x) (x — x3) -+ (x — xpy) G )( — %) (x — x3) =+ (x — Xp)
(0 — x1) (xg — x3) - (0_ Xm) 1(1—950)(951—952) “(xg — xp)

(x = x0)(x = x1) -+ (X = Xp—1)
e f(xm) (xm xl)(xm - x2) (xm - xm—l)

f )= Pn(x) = f(x)

And tovfind f (x ) without knowing form of the function we use the following law

P (%) = ST f () T o =22

i+ (x —Xi)
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G =06 =) G =) O ) (= ) G )
(o — 21) (g — 22) (o — X))V Gty — 20) (1 — 22) - (27 — )

+f(xm) (" =x0) (X" —x1) (X" —Xm—1)

Cem—x1) (xm—x2)*(X*m—Xm-1)

Pn(x™) = f(x0)

-:4Bad
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Example 1:

Find the form of function f(x) and then find £ (1.5), f(3.7), f(0.65) of the following

table and using Lagrange polynomial

X 1 1.2 2

y | O 0.1823 0.6931

Solution:
2 2
(X —x;)
PXx)=>fx)l|———=
i jzo : |1:E)[ (Xj _Xi)
i#j
_ (x —x1)(x — x3) (x — x0) (x — x7) (x = x0) (X — x1)
Pa(x) = 1 (%) (%o — x1) (%0 — X3) L ) (1 — x0) (X1 — x2) A (x2 = x0) (X2 — X1)
(x—1D(x=2) (x—-1Dx-12)
P,(x) =0+ 0.1823 EES W) + 0.6931 Z-DeZ-12

P,(x) = —0.273x%+/1.5121x — 1.2391 =

f (1.5) ~ P,{1.5) = —0.273(1.5)? + 1.5121(1.5) — 1.2391 = 0.4148.

f (3.7)  Py(3.7) = —0.273(3.7)* + 1.5121(3.7) — 1.2391 = —0.6183.

f (0.65) ~ P,(0.65) = —0.273(0.65)2 + 1.5121(0.65) — 1.2391 = —0.3715.

Find £(1.7), £(5), f(2.5)?
To find the function
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(x —x)(x — x3) (x — x0) (x — x3) (x = x0) (x — x1)

f )~ Po(x) = f(xo) (o = 21) (xg — x2) tfin) (1 — x0) (1 — x2) +/(x) (x2 = x0) (X2 = x1)

(x=1.7)(x-3) (x-1.1)(x-3)

=f(1.1) (1.1-1.7)(1.1-3) T f(1'7) (1.7-1.1)(1.7-3)
. (x—-1.2)(x-2) (x—1)(x-2)
= (0) 1202 + (0.1823) Az-D(12-2) + (0.6931)

_ (0.1823) . _ (0.6931)
=(0) + (1.2-1)(1.2-2) r-Dx-2)+ (2-1)(2-1.2)
(0.6931)

_ (0.1823) (x? —3x+2) + ——= (x2 —2.2x+1.2)
0.16 08

(x—-1.1)(x-1.7)
+13) (3-1.1)(3-1.7)

(x=1)(x-1.2)
(2-1)(2-1.2)

x—1D(x—-1.2)

f(x)=-0.273x%+1.5121x— 1.2391.

Finite differences:- ~shgriial) (39 Al

Let f be a real function whose values are known in m, +<1%points of equal dimensions

Xo, X1, X9, ***, Xy, @nd that have known images f(xq), f (x1), f (x2), -, f (%) OF

Yo, V1, Y2, -+, Ym definite the first difference at theqpoint x, .

A5 yma ygmalely X, 200, %, 00, Xy ) Apsliiie WETGE m + 1485 yma Lead 0 5SE Agiba Ay f (S5
Agabatillsda 8 Y1 3 aass ol Yoy, Y, e, Y

Af (x0) = f(x1) = f(x0) = Ay = Y1 — Yo

Ayo = y1 = Yo, AV1 = Y2 = Y1, AY2 = V5~ Y2, s AYm-1 = Ym — Ym—1

defined the second difference as follows:-

AZ)’OZ =AAY)) = Ay =A== 2 = V1) =1 = Yo) =Y2— Y1 — Y1 + Yo

= A%y =y, — 2y1 + ¥l%% = A(Ay,) = Ay, — Ay = (V3 — y2) — (V2 — y1)
=Y3 =Y =Ygty 2 A%y =y3 =2y, + 0

Ny = Vipa — 2y )’;{ =12, ,n—2.

In general A"y, = ¥_, Q ) (=1 Yisk—j

Table of differences

S
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&Ll Jasdl - asldl ad>,0 - Syac Jud=i Juo> 81995 gu,l ..
Olewldl pod - piapdl ol /88,2l polel) @yl &S — slasy asol>
X y A A? A3 A* A®
X0 Yo
T Ay ,
X1 Y1 A%y
Ay, . Ag}’N 4
X Y2 A2y1 A y\ ;
Ay, Ay, A”yqo
X3 V3 A%y, Ay,
A3 , Ay,
X4 Va4 Ay,
AY,
X5 Vs
Divided Finite differences to three types:- )5 &G ) dgiiall (3940 ands
1- Forward differences A it} il g Al

2- Backward differences — 4wma) jill cid gl
3- Central differences 35 38 al) 8 g i)
4- Divided differences: 4ssdl) dgiiall cidy il

1- Forward differences dcgaamil) il g Al
To find an image point located at the beginning of the table we use the Forward
difference. ¢ a3 dseamll il 5 Hall 23300 Jgaadl Ay (833 g gall 3 ) puall 3o e ) giall

Ao =y1— Yo 21 T Yo+ Ayo =y = (1 + Ay,
2
Y, :y1+Ay1:>Y2 :(1+A)y1:> Y, :<1+A) Yo

ym =(1+A)m yO
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We get yr, = Xk=o (Zl) Ay,

Ym = f (X0 +mh)

o+ mag + T D oy, OO
N m(m — 1)(77[1“— 2)(m — 3) fty, 4o

Example 3:

Find £(0.3), £(0.8), f(1.2) of the following table use the forward difference.
x| 0 1 2 3 4
y |1 2 9 28 65

Solution:

differences.Table of the forward difference

x |y A | YA® A® A*
0 1
~

1 2 A6
7 6 |

2 9 12 0
19 6

3 28 18
37

4 65

m & Im~o _, 03-0 _ 0.3,
h 1

m(m-1) m(m-1)(m-2)

f(x) = f(xo + mh) = yo + mAy, + Ayo +

3
21 3! A%Yo +
m(m—-1)(m—-2)(m-3)

4!

A4y0 +....
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(0.3)(0.3-1)(0.3-2) (

£(0.3) = 1+ (0.3)(1) + 82037V 4y 4 -

2
f(03)=1+4+0.3-0.63+ 0.357 = 1.027.

6) .

Table of the forward difference
x |y A A? A3 A*
1

0
1
1 2 - 6
a7 6
2 9 \4.2\ 0
19 ™ 6
3 28 18
37
4 65
m=m—X ., _281__ g2
h 1

(—0.2)(=0'2-1) (-0.2)(-0.2—1)(-0.2-2) (

6

£(0.8) = 2 + (—0.2)(7) + (12) +

6) .
f(0.8) =2—1.4+ 1.44 —\3:528 = 1.512.
Xm—Xo 12-1

m=—— —amnm =
h

= 0.2,

(0.2)(0.2—-1)
2

(0.2)(0.2—1)(0.2—-2) (

£(1.2) = 2 $40.2)(7) + 6

(12) + 6) .

F(1.2) =214 — 0.96 + 0.288 = 2.728.

To find the function
Xm — Xo . x—0
h m=

m =

S
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( 1) (m-1)(m-2)
F() = yo + mAy, + I A2y, 4 MODOED 3y,

m(m—-1)(m-2)(m-3)
4!

FO) =1+ @)+ 252 (1) + BEDED () =1 4+ x 4307 - 3x + 27

Ay, +

3x2+2x=x3+1. f(x)=x3+1

Example 4:

Find f~1(1.64), f ~1(0.18) of the following table use the forward differences .
x| 1 2 3 4 5 6
yl O 0.7 1.1 14 1.6 1.7

Solution:
differences.Table of the forward difference

x | ¥ A A? A3 A*
1 0\‘
0.7
2 | 07 0.3
0/4 02
3 | 11 -0.1 0.2
0.3 0 e
4 14 -0.1
0.2 0
5| 1.6 0.1
0.1
6 | 1.7
mL£EX ;=21 1,
h 1
m(m 1) ,2 m(m-1)(m-2) , 3
f(x) = f(xg +mh) =y, +mAy, + Ayo+ ———A% +

m(m-1)(m-2)(m-3)
4!

A4y0 +....
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F(x) =0+ (x — 1)(0.7) + EHED (—0.3) 4 EREDED) (g ) 4 EDEDEDEED (g g0

f(x) =0+ 0.7x + 0.7 — 0.15x% + 0.45x — 0.3 + 0.0333x°® — 0.2x2 + 0.3667x — 0.1999.
f(x) = 0.0333x3 — 0.35x2 + 1.5167x + 0.2001.

£(x) = 0.0333x3 — 0.35x2 + 1.5167x + 0.2001 = f(x) = 1.64 = f~1(1.64) =?
= 1.64 = 0.0333x3 — 0.35x2 + 1.5167x + 0.2001.
= 0.0333x3 — 0.35x2 + 1.5167x — 1.4399 = 0

= sl . £71(1.64) = 5.296.

f(x) =0.0333x3 — 0.35x2 + 1.5167x + 0.2001 = f(x) = 048 f~1(0.18) =7
= 0.18 = 0.0333x3 — 0.35x% + 1.5167x + 0.2001.
= 0.0333x3 — 0.35x% + 1.5167x + 0.0201 = 0

= sl - £71(0.18) = 1.2.

Find £(0.7), f(2.3), f(4.2), f ~1(10), f ~1(30) of the following table use the forward

difference and find To find the function .

X0 5 10 | 15 | 20 | 25
y W/ | M1 14 | 18 | 24 | 32

2-Backward differences dmal jal) cild g il

To find an imagefoint located at the end of a table we use the Backward differences as
follows

Sl sl e Al i) 5 dl) axdios (Jsaadl dled b a5y sa Akl o ) gial
VY1 =Y.t Y0, VY2 = Y2 = Y1, VY3 = ¥3 = Y2, ", Vym = Ym — Ym-1
vzym b } V(Vym) =Vym —Vym_1 = (ym - ym—l) - (:Vm—l - ym—z)
= VZYm =Ym — iym—l + Ym—2-
w ey, = X, (I ) (D) y;—;

2 )
V2y, = 2?:0 (j ) Dy, = ((2)) (=%, + (i) =Dy, + (3) (D% =y, —2y1 + Yo -
From the definition we notice:-

S
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&)l Jadll - asldl dl>j0 - Ssac Jul=s

Ayy = VJ’—l:AzJ’O = Vz)’—l'Ag)’o = ng—l
Vyi =y —Yic12Yic1 =Y —Vy; = (1 = V)y;
Yica =1 =V)y; =y, =1 -ty

And Ay, 1=y =Y 12y =Yia1 t A1 =1+ Ay 1=y, =A+ Ay

So

(1-V) " =(1+4)

o> (3.99 2wl S
Olowl=l powd - pingdl ol /a8,2)l pglel) au,uill adS — slasy asel>

In general A%y; = 3%_, (;C) (1) Yisre—j
Table of differences
X y 1% V2 V3 V4 w
X0 Yo
Vyo
X1 V1 V2y,
Vi, 3y,
X2 V2 V2y, V*y,
Vy, iy, L VS)’O
X3 V3 V2y, P vy,
Vys; //,\73}12
X4 Va I 4 V295
s Vy,
X5 Vs
b = Fto i) = iy + Ty, + Tt Doy, MO DO D o
MDD g,

Example 5:

4!

Find £(3.8), £(3.2),f (2.8) of the following table use the forward difference.

Soldation:

Table of the forward difference.differences

x| 0 1 2 3 4

y | 1 2 9 28 65

L ox |l y | v [ v ] v | v |
9

S




&l Lol - aulll ad> 0 - S>ac Jud=i o> (3.99 2wl N
Olewl=l puwd - paapdl (ol /a9 ,2)l polel) il &S — slasy asol>
0 1
1
1 2 6
7 6
2 9 12 . »0
19 P u
3 28 1,18 7
. 37 |
4 65
m=m — oy =322 02,
h 1
f(x) = f(xg+mh) =y, + mVy, + m(zl!ﬂ) szo + m;—)!(MWyO +
m(m+1)(r:'+2)(m+3) V4y0 +

(-0.2)(-0.2+1) (-0.2)(-0.2+1)(—0.242) (

£(3.8) = 65 + (=0.2)(37) + -

(18) +

6) .
£(3.8) = 65— 7.4 — 1.44 — 0.288 = 55.872.

Table of the forward difference
< |y v V2 V3 A
1

0
1
1 2 6
7 /6
7 | 9 2 0
.19 6
3 28 | 18
37
4 65
m=m% 323 _ 9
h 1

10
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(0.2)(0.2+1)
2

f(3.2) =28+3.8+1.44+ 0.528 = 33.768.

(0.2)(0.2+1)(0.2+2) (

f(3.2) = 28 + (0.2)(19) + ;

(12) +

6) .

X=X 2.8-3
m=mT° =m=— = —0.2,

(-0.2)(-0.2+1) (=0.2)(-=0.2+1)(=0.2+2) (

(12) + :

£(2.8) = 28 + (—0.2)(19) + 6).

f(2.8) =28—-3.8—0.96 — 0.288 = 22.952.

To find the function

Xm — X x—4
f(x) =y, + mVy, + %szo n wvsyo + m(m+1)(r:+2)(m+3) Viyo +....
0 = 65 + (- )37 + EmDE=D (4, LWEDE2D) ¢

=65+37x — 148 +9x2 —63x + 108 + x> = 7x%2 + 12x — 2x* + 14x — 24 =x3+1 .
fx)=x3+1.

Find £(20.3), (24.8), f(23:2), f ~1(22), f ~1(30) of the following table use the forward

difference and find ToAfind the function .
x| 0 5 10 15 | 20 | 25

yl 7| 11 14 18 | 24 | 32

3- Central differences 438 yal) il g il
To find,a point image located in the center of a table or near the center, we use Central

differences as follows:
el LS 43S 5all (39 il pasiasi ¢ S sall o ly o Jandl Jans s b @i 4l 3 ) gaa e ) gial

11
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s Example
0y; = Yipl =Yt >0y3 = Y1 =Ys
2

w24l Example
5yi+§ = Yi+1 — Vi1 ‘53/; =Y2— W1

6%y; = 8(8y) =6 (yi% - yi_%) = Syi% - Syi_% = YVirr — Y — i — yi-1)-
523&- = Yiry = 2Yit Yoo Vi= 041,42,
0°Yi41 = 0%Yiu1 = 0%y

6%y, = 865 1y) = 61 (8yy) = 65 A((Wiwr — ¥i) — i — Yic))=- ...

x y ) 52 53 &4 5>
X0 Yo
5 Yo
X1 Y1 5%y,
6y e
X2 V2 8%y, 8%y,
8y, 8%y, 5°Yo
X3 V3 8%y, 8*y;
5y3 5%y,
X4 Va4 5%y3
8ys
X5 Vs
FG) = £ o + 1) 2 3o 4 mays + T Dy, MDD s,
2 . . 2
There are two_formulas for finding central point images:- A S all iyl g e J paall Glinia cllia
1-Besssl’s formulas 43S all Jon fa
Its generahformula :- dalall dirpa

1
ym=uyz+(m——)5yz+
2 2 2

m(m—1) 5 m(m—1)(m—0.5) 5 m(m?® —1)(m - 2) .

y1 + 1+ §y1 + -
2 % 3! % a1 aE

2-Stirling’s formulas a9 38 pal) iy i fna
12

S

@
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Its general formula :-  4lall A2a
m? m(m?—-1) m*(m*-1) _,
Ym = Yo + mMUoYo + - 0%yo + —————p0%yo + 2 6%y + -
Note:-
i+1+Yi Example +
uy; = 3’+; Yy 1y, = ZV2ZY1 ,
; . E l
uy 1= yl+12+yl e Uyr = Bt U isthe average
2 0¥, 1+0y, 1 §2yi+1+62yi—1
udy; = —2—=25 s’y =—7=41——
2 2
Example 6:
Find f(2.4) of the following table use the forward differencs.
X | 0 1 2 3 4 5
y | 5 6 13 32 65 130
Solution:
Table of the forward difference. Besssl’s formulas 4 S el Ju g
Its general formula :- Al ddasa
1 -1 -1)(m-05 2—1)(m-2
X y 5 52 53 5*
0 5
1
1 6 6
7 6
2 13 \19 //42\\6/)0
v
3 | 327 18- o0
37 6
4 65 24
61
5 130
13

S
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Xm—Xo 2.4-2

m= =m=
h

= 0.4.

1 m(m—1) m(m—1)(m — 05)
ym=uy%+(m—§)5yz 2, ————ud? y1+ 3 Y1
13+ 32 04(04-1 +1 0.4(04—-1)(0.4 — 05
Y2 = +(04-05)(19) + )( +16) 2404~ D04~ 09

You =225+ (—1.9) + (— 012)(15)+0024 22.5—1.9 — 1.8 + 0.024.
V.. = 18.824.

Stirling’s formulas 438 pal) il i e

Its general formula :-  4alall A32ua
m? m(m?—-1) m?(m? —Q)
Ym = Yo +mudyo + = 6%yo + ———— 10"y + 7 Yo +
X y ) 52 53 6*
0 5
1
1 6 6
2 | 13 212 0
ISk B R N R
3 | 32 18 0
37 6
4 | 65 24
61
5 1130
m? m(m? — 1 m?(m? — 1
Ym = Yo + muSyot 7o 6%yo + %mﬁyﬁ (4, )543’0"‘"'
7+1 (04)2 04((04)2-1) /6 +6
Vau =13 1004 () + - (12) + T —=(22)

V, 4 =18 +70.4)(13) + (0. 16)(6) + (0.4)(—0.84) =13+ 5.2+ 0.96 — 0.336.

To find the function

Xm — Xo x—2
= m =

h T Trl

m =

14

(6).

@
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1) A4S sall Jus fonaa
1
ym=uy%+(m—§)5y%+

13432

Vx-2 =

-1 -1 —-0.5 21 -2
2 . .

+ (X —_2_ 0.5)(19) + (x—2)2(x—3) (12;—18) n (x—2)(x—36)(x—2—0.5) (6)

Ve—p =225 +(x—25)(19)+ (x—2)(x—3)(7.5) + (x —2)(x — 3)(x — 25):

Vy—z = 22.5 +19x — 475+ 7.5x% —37.5x + 45 + x3 — 7.5x% + 18.5x — 15.

fx)=x3+5.
2) 438 al) il i fna
m? m(m*—-1) m2(mé—1) _,
Ym = Yo + mudyy +75 Yo ‘|‘—3! ué>yy + ~ 5%y, +
7419y  (x—2)2 (2o 1) 6+ 6
)’x—2=13+(X—2)< > )+(x2)(12)+(x )(("6 ) )( 2)

Vee =13+ (x—2)(13) + 6(x?> —4x+4) + (x> 2)(x2 —4x+4—1)
Veez = 13+ 13x — 26 + 6x2 — 24x + 24 + x>=6x% + 11x — 6.

f(x) =x3+5.
Example 7:
Find f(1.1) and £ (1.5)of the following table use the forward difference.
x | 2]-1| 0 1 2 3 4 5
y 1510 [ 1 0 15 80 255 | 624
Solution:
Table of the forward difference. Besssl’s formulas 438 sl S fa
Its general formula = Aslall dirpa
Ym = Ky} (m - ;) 8ys + —m(T;_l) ué 2)% + —m(m_1;!(m—o.5) ) 3)/% + m(m_l)(T!_z)(m_3) ué 43/%-

15

4‘yl + oo
2
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&Ll Jasl - auldl al>,0 - Sxac Jud=i Juo> 81995 gu,l ..
Olowl=l powd - pingdl ol /a8,2)l pglel) au,uill adS — slasy asel>
X y 5 52 53 5*
-2 15
-15
-1 0 14
-1 -12
0 -1 2 24
1 12
1 0 \\15/) 14\::36//24
v Lo~ ~
2 | 1577 50 24
65 60
3 80 110 24
175 84
4 255 194
369
5 624
m_xm—xo =>m=11_1=01
- :
0+ 15 04(0.0-1) /14 +50\ 0.1(0.1-1)(0.1-0.5
Vi1 = + (0.1 — 0.5)(15) * ( ) ( » )+ ( 2( )
(0.1)((0.1)4=1)(0.1 - 2) (24 + 24)
* 24 2/
m = —xm};xo = m=22"1=0s5.
0+ 15 0.5(0.5—-1) /14 +50\ 0.5(0.5-1)(0.5—-0.5
Yis = Y (05 - 05)(15) 4 2051 ( 2 ) 4 0 2( )
(0.5)((0.5)* — 1)(0.5 - 2) (24 + 24)
* 24 2/

Stirling’s formulas 4338 pal) i it fva
Its general formula :- Al aGasa
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(3

6)

6)

S




S

2l Lasll - asll @l> o - Ssac Jul= o> (6895 2wl o]
Slewll pod - pinpdl ol 188,001 polall @il @S — slags asols

m? m(m? —1)
Ym = Yo + mudy, +75 Yo +T

m?(m? — 1) 5t

3
ué>yy + Al

yo + cose

X y ) 5?2 53 54
2 | 15
-15
-1 0 14
1 -12
0 | -1 2 24
Pl e N = A VAN
1 0 » 14 v 24
15 36 |
2 | 15 50 D4
65 60
3 | 80 110 24
175 84
4 | 255 194
369
5 | 624
m? mem? — 1 m?(m? — 1
Ym = Yo +mubys +—- 6%y, +¥u53yo+ (4, )543’0"‘"‘
2 2 2 2
vl =04 (0.1) (1 +215) . (0.21) (14) + 0.1((0.2) 1) (12 er 36) LD ((;)41) 1)

y11 =04+ 0.8+0.07—0.396 — 0.0099 =13 + 5.2+ 0.96 — 0.336
yl.l = 0.4‘64‘1

1+ 15) , (05) 0.5((0.5)2 — 1) (12 + 36) , (05)%((0.5)* - 1)

s = QK(05) (— o (14) + _ —
V15 =4,0625
To find the function
Xm — Xo x—1
m = =m= =x-1

h
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(24)
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2l Lasll - asll @l> o - Ssac Jul= o> (6895 2wl o]
Slewll pod - pinpdl ol 188,001 polall @il @S — slags asols

1) diSsall Jus fonnaa

1 m(m—1 m(m—1)(m—-0.5 m(m? —1)(m -2
ym=uy1+(m——)5y1+ ( )u52y1+ ( X )53y1+ ( ) )u54y1+---
2 2 2 2! 2 3! 2 4! 2
0415 (x=1)(x=2) [14+50 (x—1) (x=2)(x—1-0.5) (x-1)((x-1)%=1)(x-3) [24+24
Y, =+T + (x - 1-05)(15) + ( : )+ - 36) + 22X — ) ( Z )

v, =75+ @x-15)(15) + (x—1)(x—2)(16) + (x - D(x - 2)(x - 1.5)(6) + (* — 32* +2x)(k - 3).

y,_ =75 +15x — 225+ 16x* — 48x + 32 + 6x° — 18x” + 12x — 9x* + 27x — 18 + x* & 6% + 11x* — 6x.

foo=xt—1.
2) 48 Al il i s

m? m(m*—-1) . mi(n® - 1) ,
)’m=3’0+mﬂ5)’0+75 3’0+T“6 Yo+ 4 0%yo + -
yx_1=0+(x_1)<1+215>+(x—21) (14)+x—1((x;1) —1)(12;36>+(x—1) ((:4—1) -1) 24)
yx_1=0+(x_1)(8)+x —2x+1(14)+x—1(x —62x+1—1)(24)+x —2x+1(x24—2x+1—1) (24)
v, =0+8x—8+7x2—14x+7+(x_1)(6x _ZX)(24)+x _2x+21(x -2 )

Vi1 = 8x — 8+ 7x% — 14x + 7& 4x3 — 12x% + 8x + x* — 4x3 + 5x% — 2x
Yx—1:x4_1-

Find £(20.3), (24.8), £ (23.2), f ~1(19), f ~1(13) of the following table use the forward
difference and find To find the function .

x{0| 5 10 15 | 20 | 25
y| 7| 11 14 18 | 24 | 32
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&l Jasll - &bl dl>50 - Soac Sl
Olewl=l puwd - paapdl (ol /a9 ,2)l polel) il &S — slasy asol>

20> G995 @l o]

Find £(1.1), £(0.4), f(—0.1), f(3.8), f(1.5), f(4.1), f(5.3), f(—1.2), f(1.7), £ ~1(10), f ~1(20) Of
the following table use the forward difference and find To find the function .

15

80

255
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