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ABSTRACT



ABSTRACT

Th s - e : ‘
€ main aim of this project is to produce the applications of finite

diffe
€rence 5 : 5 paron
S on real life which we studied in sixth semester.

This project is divided into three chapters.

Chapter 1 is introduction, in which we discuss the existing literature that 1s

needed to develop the project.

In chapter 2 we discuss the working rule and workout examples which

Support to the chapter 3

In chapter 3, we produce the numerical analysis and its applications on real
time by taking examples of stastical data. now we explain Newton’s forward and
backward interpolation formula by taking an example of finding population of a
particular year. Further now we explain the Gauss backward interpolation fomula
by taking an example to find sales in a particular year and then we explained

Stirlings interpolation formula by taking an example to find the poverty number

(%) in a particular year.



CHAPTER -1
INTRODUCTION



Chapter-1

INTRODUCTION

1
NTERPOLAT]ON:
LQ{ ={{ -
Y=fix) ba g function of x to compute the value of y corresponding to value of x
Where x [ic :
X lies between given data is called interpolation
FINITE DIFFERENCE:

Let r=f( - : :
Y=f(x) is a function of single variable in x and yo, y1, ¥2...¥n

are the values of y corresponding to the values xo, X1, X2, X.0f X respectively.
Therefore, the final differences are three types
Forward differences (A)
Backward differences (V)
Central difference (8)
Forward differences (A):
let y=f{x) is a function of x and yo, yi, y2.. ya are the values of y corresponding
to the values X, X; = Xo + h, X2 = Xo + 2h... X, = Xp + nh of x respectively . The
difference yi-Yo, Y2-Yi1... Ya-Yu.1 are called first ordered
Forward difference of y given as
AYo=Y1-YoAY1=Y2Yi. . A Yn1 = Yn-Yo-1.

Therefore A y,= yre1-yr 1=0, 1, 2....

Similarly



A2

And

AR Ve =AM

Yen-A"y,

Forw i
Orward difference table:

X4

y=f(x) |

Yo

Yi

Y3

Y4

Yi-Yo=Ayo

y2-y1=Ay,

y3-y2=Ay2

Yay3=Ay;

Y =AyaAy r=0,1,2.....

if =0,1,2.....

QYE-A)’n-—-QZYU

Ayr-Ay1=A%y

Ays-Ay=Aya

Ay IA

Ay 1-Ayo-A’Yo

Aly,-Ay =A%y

My

A3y -Ayo-Atyo

J

the values of y corresponding to the values xo, x| = x¢+h, X2 = x¢ + 2h... x, = Xo +

nh of x respectively . The difference yi-yo, y2-y1.. ya-ya1 are called first ordered

backward difference of y given as

vyl = }’I‘YU.V)’Z =, s (e .V}'u: Yin=¥n-1

10

Backward differences (V):let y=f(x) is a function of x and yo,yi, y2. ya are



Thl‘:l‘cfurc Vy,:

Similarl}-

Vﬁ y' -_-—_V }’:-V,\"r.l s 2.3 —

And

= Yr-¥e1

r=1.2...0

.n

B ) 1 0 g O
vy =yl Y-V v 1=n,n

Backward difference table:

Xo

X)

X3

vy
VJ y
Y=f(x) |Vy Vy
Yo
Y-
Yo=Vyo
Vy,-Vy =y,
yi »
iy Vys-V2y,=Vy; mprEE
YI=VYl 2 v Ya- 3
Vy;3-Vy>=V°y;
2 o3
Y ys- Py Py =Ty
y2=Vy,
Vy4-Vy3=V2y4
Y3
Ya-
y3=Vys
Y4

11



(.‘ \ vy IRTR] -
Shral difference(s):

ley (x) is o function of x and yo, yi, yoo.. v are the vilues of y corresponding
10 the valyeg Xy X0 Xo by X = %o 0 20,0 %= %o T nh ol X respectively The
dil'f‘cm;mc Y1=Yo, Yooy i, yyeyne D are called (it ordered
central differenee of yie,

0y /2=y “YO0,0Y32-¥2.91 c00v00ev0n O 1/2-Yo=Yo-1

therefore Or12=YrYrty 1=1,2,3 000000000
The differences BY12-0Y 112,0¥5/3-0Y /2000011 care called the second ordered center
difference and we denote them as 6%y 1,0%y1....
therefore 82y, =0Yrr12-0Yrin 11,2000
similarlyd'y,=g"ty,,  ,-6"" Yez il 1s even

0"Yr12=6"y-6"y, . if 1 is odd

Center difference table

X y=[(x) | 6 y &y o'y _ o'y

X0 Yo
Y1-Yo=0Y1:2

X1 yi 8y 32-0y 1126y,
Y2-y 150y O%ya-07y =61y

X2 | y2 Bysi-dy2=bys 8'ysn-6'yis 6ty
y3-y2=0ysn 8y1-62y2=b'ysp

X3 Y3 Ay12-6ys5i2-07y3
Ya-y3=0yn

X4 Y4

12




Symbolig relations and separation of symbols:

L. Forward difference operator(A):

The forward difference operator A is defined by the equation
Af(x)=f(x+h)-f(x)

2. Backward difference operator (V):
The dify ference operator backwardV is defined by the equation VIx)=Hx)-(x-h)
3. Center difference operator (d):
The difference Operator 1s defined by the equation Sf{x) =f{x+h/2)-f(x-h/2)
4, Average operator ()
The average operator p s defined by the equation p(f.x)=1/2[f(x+h/2)+ Hx-h/2)]
5. Shift operator (EY:
The shift operator F is defined by the equation
E (fix)) = f{x+h) or E(y:) = v
The 2™ ordered shift operator

E*(fx)) = E(E fix)) or  E?y,= E(E(y,)

= E(f{x+h)) = E(yr1)

= f{ x+h+h) = Vrel4]

= llk*2h) = Y2
E*(f{(x)) = f{ x+nh) or E'y,=y.,

6. Inverse Shift operator (E):

The Inverse shift operator E! is defined by the equation

13



E -l
(f(x)) = {(x-h) or E'(y,) =

Yr-i
The >nd
© 2" ordereq Inverse shift operator
E2 )
(1)) = E (E fxy) or  EZyo=E'(E'(y)
=E" (f(x-h)) =E"' (ye1)
=1 ( x-h-h)
= Yr-1-1
= = f(x—Zh) = Y2
E l(f(x)) = F( X'l‘lh) or E™ ¥Yr= ¥Yrin

7. Identity operator (I):
The identity operator 1 is defined by the equation
I(f(x))=f(x)
8. Differential operator (D):
The Differential operator D is defined by the equation
Df(x) = d/dx (f(x))

Second order

D? f(x)=d*/dx* (f(x))

n"order

D" f(x)=d"/dx"(f(x))

9. Inverse differential operator (or) Integral operator :
14



he §
"]Vcl.q % apy
Se srET L . ; 1 ati
d:quLntml opcrator or mtegral operator [ is defined by the equation

1 (f(x)) = D'(x)

®
FUHdamental theorem infinite difference:

If fix);
(%) is 4 Polynomial of degree n and the values of x are equally spaced or equal

intey : ; '
vals then the n' order difference of f(x) is constant and the (n+1)"difference

of fix) is 0.

Or
If f(x) = Ataixtax+... +azx,= "9 aixiis a polynomial of degree n. Then

A™(X)=a,n!h" and A™(x)=0.

15



Chapter-2

INTERPOLATION WITH EQUAL INTERVALS
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Chapter-2

1
NTERPOLATION WITH EQUAL INTERVALS

Newton? .
on’s forward interpolation formulae:

State .
Ment: 1f y= f(x) is a function and yo = f(x) , y1 = f(x), yo = f(x),y,= f(x1),

yo=1(x, -
o (j_“)" - Yo~ 1(Xy), are the values of y= f(x) corresponding to the values xq,
Yi hxo h, X;=xo+2h,.......xn= Xotnh of augment x.

v= YotuAygtu(u-1)Aty, +u(u-1)(u-2) Alyo +...... +u(u-1).....(u-(n-1)) A'yo

21 3! n!
Where u=x-x,

h

PrOOf! given that y= f(x) is a function and yo = f(x) , y1 = {(x), yo = f(x),y1= f(x1),

y2= f(X2),..... yi=f(xy), are the values of y= f(x) corresponding to the values xo,

X1=xXoth, x2=x¢+2h,....... Xy= Xg+nh of augment x.

Consider n™degree polynomial
f(x) = AotA (X-X0)TA2(X-X0) (X-X1)F... FAn(X-X0) (X-X1)...... (X-Xn-1) —X1)
where Ag,A;.....A, are constants

put x=xgin equation |

Ao= f(XO)SYO
put X=Xi in equation ] we get

f(xl) — A“+A1(x—xu)+0+ ......... +0

17



Yi=y, +A|(Xo+h~xn)
YiI-Yo= A, h
Aih=ay,,

A= 1/h Ay,

PULX=x, in equation 1 we get

f(x) = ActAi(Xa-Xo)+Ax(Xa-X0) (Xa-X1)+0. ... . +0

Y2= Yo+1/h Ayo(xo+2h-xp)+As(Xo+2h-Xo)+...+ (xo+2h-Xn)
Y2 = Yot2(y -yg)+A,2h?

A2h’=y)-yy-2y, 42y,

Ay= 1/2h2(y3-2y|+y0)

Az ='%lh?A%y,

Similarly

Az = 1/(3!h*)Ay,

and As = 1/(4'h")A%y,

. A, = 1/n!h"Ay,

Substitute the values of Ag,A;.....A,in equation 1 we get

f(x) = yo+1/h Ayo(x-xo)+ Y2!h® A% yo(x-Xo) (x-X1)+....+ 1/n!h"Ayg(x-Xo) (X-X1).....
(X-Xn-1)

since u=Xx-Xo

X 18



Xotub) = Yot Uh Ayo(xotuh -Xo)+ Valh? A vo(Xot uh -xo) (Xo+uh X))t

1y "
Vath A'o(Xotuh -xp) (xotuh -x))..... (xptuh =Xp-1)

Y= .\'n‘*‘ll;\_\'@“+‘11(u- | }_3-‘_\-'“ +u(u-1)(u-2) A‘y“ B +u(u-1). ....(u-(n- 1)) A'yo

2 3 n:

Y= YotuciAyot ues’yo +ucs Alyot...... +uc,A"yo

Newton's backward interpolation formulae:

Ify= fx) is a function and vo = f(x0), y1 = f(x1), y2 = f(x2)....... ¥n = f(xn) are the

values of y= f(x) corresponding to the values Xo, Xi=Xoth, X2=Xot+2h,

Xotnh of augment x.

Y= yotuPy,tu(ut 1) V2, +u(utD)(ut2) Pyg+..ofu(utl). . (ut@-1)) Viys

2! 3! n!

Where u=x-x,
h
Gauss’ forward interpolation formulae:

Let y= f{x) is a function and y.3 = f(X.3), y2 = f{(x2), y-1 = f(x.1), yo = f(X0) , y1 =
fxy) , y2 = f(x2), y3 = f(x3)...... are the values of y= f(x) corresponding to the

values x are

X.3=X¢-3h, X;=x¢th, X2=Xo-2h,....... X.1=Xg¢-h,Xo, X;= Xoth, X;= Xo+2h, x3=

Xo+3h...ee then

Y.~ y(,+uﬁyu+u(u-l)&zy-1+u(u+l)(u—l) Ay +ru(utDu(u-1)(u-2) Atys +.........
2! 3! 4!

Where u=x-Xo
h
Proof: Given that y= f(x) is a function of x which takes the values.....
y.a = f(xa), y2 = f(x2), y1 = f(x1), yo = f(x0) , y1 = f(x1) , y2 = f(x2), y3 =
corresponding to the values of x are

f(X3)eeee Yo




X 3=X Al : sk e ;
¥=Xo-2h, xy=xy+h, xa=x¢-2h, X.1=Xe-hXe, X1= Xeth, X2 X0 2h, x3= Xot3h..... and

U=x-X,
h
By NFIF
Y= yotu Ayotu(u-1)A%, +u(u-1)w-2) Alygtuu-Du(u-2)(u-3) 0
R o oA e
Difference table:
L N ——
X v a A2 &3 A4 Aﬁ {_\G
X3 Ya
Ay
X2 Y2 Azy :
Ay Ay
X.] Y- Y2 s
Ay Ay i
. Yo ; : |
Xo A%y, g e
e AYO/ S 633'-!/ el ’
. " &2y0 A4y-|-
Ay, A%Yo
i y2 AZYI
Ay
X3 Y3

20



L‘I\"““ 1 nhlL‘

A .\f;; Ay, A Y2

~'r\ Ya
And A? Vo A2 V.= A} Vo =A* Vo~ A’ Y=

4
A Yo A J= 3\4\ y =A3 Vo= =A* ya-+A" ya
\umhrl}

A }'n:a'.\d)"FAf‘y,]

=AS yo+AS v
Sy =A% v+ AS YA Y =D ya
And A'y,- A ya=ASya=A'y., Y2

From equation 1 we get

Y + 4 +ﬂd -+ _l)( -2)(11-3)
! AIV 'Azy.l] u(u—l)(u—2) [&3 ) Y-I] U(U U!
;U Yo~ U-ﬁﬁ}’n u(u-1 [ N %+ ! Yy
2! 3 4

- 1)(u-2)(u-3)]
1) A%y [u(u-1)+u(u-1)(u-2) Ay, + [u(u-1)(-2) +u(u-
Ty V(!+U.A\ n'HJ(U 14

[ 4!
T 21 3! 31

Y ) , assvnae
I I U l ( 2) a y. .
u y“ ( -
] e s ' dL.

21



(; H | us a9 5
AUSs” backward interpolation formulac:

Let ves 7oy s : =
’.(: Y= H(X) is a function and y.3 = f(x.3), y.2 = {(X2), Y1 = f(x.1), Yo
% s ¥2=f(x5), y3 = f{(xa)...... arc the values of y=
Values x are
¥=X0-3h, x;=x¢+h, x.3=x¢-2h,....... X.1=Xo-h, X0, X1= Xoth, X2~
X0%3h...... then
Y= vt :
R “2‘“’“3’-1"‘ (Ut DA%y, Fu(ut1)(u-1) AlyruutDu(u-D(u+2) A'ya +
' 3! 41

Where u=x-x,
h

Striling’s formula:

Let y= f(x) is a function and y.3,y-2, ¥-1, Y0, Y1, ¥25 - -+
corresponding to the values x are
X3, Koo Xo1X0, K1, X2y XS moos then

Y= yotu[AyetAy.; JFutA?y. + (u?-1)u[A’y., Ay, I+ (uP-1) A%y .
2 2! 3! 24!

Where u=x-Xo
h
Proof:Given that y= f(x) is a function and y3 ,¥-2, -1, Y0, Y1, ¥25
values of x corresponding to the values x are
When u=x-xXo
h

X.3, X.2,X-1X0, X1, X2, X3o0nnee

22

Xn'l‘2h, X1=

= f(X0) , Y1 =
f(x) corresponding to the

are the values of X



LU AN R T e
X-;. y‘J
Ay.3
X2 o Ay,
ﬁy_g &Jy-j
X ¥a Ay Ay
Ay.l &AYQ A5Y-3
X0 Yo Az Ad A(’
O - i
ﬁyU S AJ)’-] TN QSY-Z
X yi Ayo Aly.1
Ay Ayo
X2 Y2 A%y,
Il)’2
X3 ¥3
. B
By GFIF
Y= y0+uAyg+U(U-1) A%y.+u(utl)(u-1) Ayt u(ut1)(u-1)(u-2) Ak s (1)
2! 3! 4!

By GBIF

Y= yotudya+ li(_lfil_)_ﬁzb’-

2!

+u(u+])(u-1) Alya+ u(uthu(u-1)(ut2) Ay, +
3l Py

]

23



By adding ((] 1+H2))/(2)

Yl = Yot
1 UfA 2
[Ayo +ay, Huu-1+u+1) A%y 1+ (u-1)u[Ady.; +A%y., ]+ (u-1) WAy .

2 21
YL: y0+u[ . = S "
. Ayo +Ay 1 ]+u2 A2 2 3
- yat+ (u-Du[Ayy +A% 5 T+ (W2-1) u?Atya.
5 y2 J* (u'-1) wA'y.

2! 3! 2 4!

This is called Gauss’ central difference formula or striling formula

24
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Chapter-3
APPLICATIONS OF FINITE DIFFERENCES

L. The Popul

and 1925

“om

1921

ation of ; : . ; ion f
AHon of a town in the given below estimate the population for the years 1895

Y;""‘*——f——-————-__._____ R —
Eéﬂéfkﬂ; - | 1891] 1901

66

opulation(Thousan_d_S_)_i |46

81

Sol: Let Y={(x) be the function of x

Difference table:

X |y A A2 n’ A
1891 | 46
20
1901 | 66 -5
15 2
1911 | 81 -3 -3
12 -1
1921 | 93 -4
8
1931 | 101

From the above table,

§

93

1931
101

HCI‘C Xo0™ ] 89 ] ,y0:46,Ay0::20,A2yU: -S SA}yU:21A4)’U: __3

26



To find the Population of the year 1895:

Ll"":X. ~X 0
——

h

"1-8-2}5(:)1_8_2_1

By NFIF
%

v= YotuAyg+ru(u-1)A2y, +uu-1)(u-2) Alyo+......+u(-1).....(u-(0-1)) A%yo
=2 i S n!

f(3)= 46+0.4(20)+0.4(0.4-1)(-5) +0.4(0.4-1)(0.4-2) (2)+ 0.4(0.4- 21(0-4-2)(0-4-3)('3)
2l 31 !

f(x)= 46+0.4(20)+0.4(-0.6)(-5) +0.4(-0.6)(-1.6) (2)+0.4(-0.68)(-1.6)(2-6)
e Sl

=46+8+0.6+0.128+0.1248

=54.8528

To find f(1925):

Here x,= 1931,y, = 101,Vy, = 8,V2yn= -4,V3y,= -1,Vty,= -3,

U=X-Xn
g
u=1925-1931
10
=6

By NBIF is

Yo Yn+uV}’n+U(u+l)V2yn +u(utl)(ut2) Py, +...... +u(utl).....(ut(n-1)) Yy,
; 9 3! n!

27




F(1925) - 101 + (~0.6)(;0.6 +1) o (—0.6)(—0.6 -;1)(-—0.6 +2) )
! !
i (=0.6)(—0.6 + 1)(;0.5 +2)(—0.6 + 3) 3)
& 4)(1.4) (0.6)(0.4)(1.4)(2.4)
101+ (~0.6)(0.4)(-2) + (—0.6)(8) + (0-6)(064)( ) OB : )

2101+048¢L8+0056+01008
=96.8368

2. : :
For the following are the no of deaths in 4 successive 10 year age group.Find the no of

deaths at 45-50 and 50-55 age group

Age groups(x): 25-35 |35-45 |45-55 |55-65
Deaths: 13229 | 18139 | 24225 | 31496

Sol:
Difference table
Age
group(<x) | Deaths A 0? n?
35 13229
18139
45 31368 6086
24225 1185
55 55593 7271
31496
65 87089
e g it

28



From table

Xo=35n. -
29:¥0=13229, Ayi=18139, A%0=6086, A’ye= 1885

X =50 h=10,9 = x=x0 _S0-35 _ 15

h 0

By Nrp
Y

V= YotuAygtu(u- JATYa +u(u-1)(u-2) Ay +u(u-1)(u-2)(u-3) Alyg
i 31 #

~ 5)(1.5 - 1)(1.5 - 2)
= 13229 4 1.5(18139) 4 (515 — 1)(6086)  (1.5)(1.5 — 1)(

(1185)
2! 3!

=I3229+27208.5+0.375(6086)—0.0625(1 185)
=13229427208.5+2282.25.74.0625

=426465.6875

=42646 (approx)

The no of deaths less than 55 years is 42646

The no of deaths b/w 45 and 50 = 42646-31368
=11278

The no of deaths between 50-55 =5593-42646

=12947

25



hej .
ght :
N feet above the carth surface

QS ™ M e . : . o . " ) A
the distance between nautical miles of the visible horizon for the given

mﬁ&)\%j 100| 150] 200] 250] 300| 350[ 400
: 10.63 13.03___ 1504 | 16.81| 18.42 19.9 21.27
SOI:Difference table
X ¥ A A2 Al A4 AS AS
100 1063
. 24
150 13.03 -0.39
2.01 0.15
200 15.04 -0.24 0.07 /
1777 0087 = 0.02
250 16.81 -0.16 -0.05 0.02
1.61 0.03 0.04
300 18.42 -0.13 -0.01
1.48 0.02
350 19.9 -0.11
37
400 21.27

From the above table ,

y0=15.04,Ay0=1.77,0%.1=-0.24,A%y.; = 0.08,A%y 2= 0.07,A%y,= 0.02,h=50.

u

H =

x — x0
h

_218-200

30

50



=0.36
By Grip

= Yotu
) Ay‘ﬁ_ugi:l_)__ézy-]U(U'i' ] )+(u_1) a3y—]+ u(u+1)(u_] )(u_z) A4}r_]+ .........

2! !
::315.04 4 (0.36)(1,77) 3 (o.zé)(o.gezjn(—o.zg) 2 (0.313(0.36—1)3(!0.36“)(0.03) n
% (0.07)+ (o.és)(0.36-1)(0-36;1}(0-35‘23(0'3 6+2)0.02)
=}5.04+0.063?2+(—_°‘-%°i) (—0.29) + -‘1'3;—@(0-08) ¥
59;3_%:9%29____.36)(1.53 (0.07) + (036)(~064)(136)(-169236) ) 97

120

=15.04+0.06372-0.1152(-0.29)-(0.0522)(0.08)+0.0214(0.07)+0.0101(0.02)

=15.04:40.637+0.0334-0.004176+0.001498+0.000202
=15.678]

4. Interpolate by means of Gauss' back ward interpolation formula the sales of
concern of the year 1976
&Y_‘?ar(x): | 1940] 1950 1960 1970  1980| 1990

" ——

Sales (inlakhs): | 17| 20| 27 32| 36 38

]

Sol: let us take x,=1970

Difference table

b TR (IO - (. . SO JRARE - |
1940 17
3
1950 20 4
7 6
1960 27 -2 7
5 v 1 "9 |
1970 32 -1 < ~
4 'l |
1980 36 % L
2 |
38 |
| 1990 =



Yo=32, Ay wt a3
. ;3_\1 -S. ‘\-\» 1. “]\ I\'!I\I . lq ‘_\1.\1’ . -). ;\L‘\.‘_ ' ‘}

Let x- 1976 x, = 1970
h= 10 then
X = Xq

h

1976-1970)
10

0=

A
10
=().6

From the Gauss’s Backward difference formula we have
Yu= yotuAy ;
YUY )AY ) fu(u Y- 1) Ay tugue (e ut2) Alya ..

—_—

2! 3! 4!

:32+mﬁxw+ﬁ&®am;1x—n+um+4xaz—nm5XU

4 £0:6 + 1)(0.6 — 1)(0.6)(0.6 + 2)(=2) + (0.6 + 1)(0.6 — 1)(0.6)(0.6 + 2)(0.6 — 2) + (
24 120
0.9
=3243_09 0384 19968 125798
6 24 120
=32+3-0.48-0.06440.0832-0.1048

=34.4344

3.For the following are the percentage of poverty for successive 5 yaers

Year(x): 1985| 1990 | 1995| 2000 | 2005
Poverty(Percentage): 60| 56 51 45 40

Find the percentage of poverty during the year 1996.

Sol:
32




u— )"0+U [A)’O +Ay 1

From table

:4 =
Yo=43, Ay.;=-9, A’y =11, A’y.,= 12, A'y.,=30

x — x0
u =
h
1996-1995
5

=0.2

From theStrilings formula we have

Jru? APyt (u>-1)u[A’y.1 +AYy T (uP]) WA+
2 41

2 2! 3!

18412 ( 0.96)0.04+
LBHIZ) CUIRIBE (3 0)

f43+(02)(2('9))+°2 an + 82202+ 1

—43+0.2(-3.5)+0.02(1 1)-(0.16)(0.2)(-3)-0.0016(-30)

_43+(-0.7)+0.22+0.096+0.043

=43—O.7+0.22+0.096+0.048

—42.664
33



6.F i
ollowmg data gives

Percentans ———

5 e melting point of an alloy of lead and zinc

| 70] 80

rcenta . e e ——. ——
Temparatgue of an alloy _80] 60
=2 | aos[ s

Find ¢
Ind the melting of the
formy)y

Sol:
Let x= S4.x, =50

alloy containing 54% of lead, using approx interpolation

h= 10 then
u=(x—x0)/h
_54-50
10
=i
10
| =0.4
Difference table
X y &y By by
50 205
20
60 225 3
-23 @
70 248 7
26
80 274
R
From table

34



&}’0‘47() 2
s & y|]= 3‘ &_1y”x (}

By Npjp

b
u= YotuA 2
}"o+u(u._ DA%y, +u(u-1)(u-2) Alyp+u(u-1)(u-2)(u-3) Aty

g 7

(0)

4)(0.4 — 4)(0.4 —1)(0.4—2
(0.4)(0.4 1)(3)+(04)(04 1)(0 )

= 205 + 0.4(20) + =

0.4)(—0.6 0.4)(—0.6)(—1.6
= 205 4 § + DH(06) )(2 )(3)4—( A 6)( )(0)
0.72
=205+8———
2
= 205 + 8 — 0.36
=212.64
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