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Abstract: In the present paper our main aim is to use the
approximation methods to express the Laplace formula of theory
of probability by new family of modified Bernstein Type
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I. INTRODUCTION
Let f(u) be afunction of u defined in C[{], 1+ (3)#],
v

then we propose new family of modified Bernstein type
polynomials as

Sh.(wB) =Y of (};) Lyrj(u; B) (1.1)
Where
o)~ ){u(u+fﬁ)’ [1-ur(5) -if]
1+ G) e
1.2)
For all 5 ¢ [0,1+(£)#],j:0, 1,2,3...pand vy € N.

If we consider the caseas B — 0, lim,,__, (Z) 0.

Our polynomials (1.1) reducesto the Bernstein type
polynomials defined as

Bl G — if(f;) Po; (20

j=0

(1.3)

WhereP»/®) = ( )w(l W forall veN,ue[0,1]
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[I. RESULT AND DISCUSSION

Theorem 1: (Laplace’s formula for theory of probability) For
fixed0<u<landg-1,
3
the asymptotic relation
vy i
Py (w) = (j)ufil — )

v

Zull—u‘l v ] P:_.J':‘H:]
(1.4)

uniformly satisfying the inequality |f__ u| < p-Sforalj.

= 2pull — u:]v}_% exp [

In other words this formula may also be defined as

pvj(uj
T Py

lim =1

Theorem 2: For fixed y ¢ (0,1), 8 >3
relation

1, the asymptotic

utu+jpy= [1—u+ (5) -]

[+ G -l

Lo 8) = ()

1

*=~[2m;{17u+(9 }u Zexp[ ﬁ(*fu)] Ly j(w)say

(2.2)
In other words (2.1) may also be defined as
. Ly et
lim = — =1
e I"wj(uj

)
For g > 0 and lim,, (E)‘“_,oforall,ue}

holds uniformly for all values of j sustaining the inequality

|J——u|{v g
v

Proof: Using Stirling’s formula,

vl = (va)%v”e“’Av suchthat I, = 1 for v — oo.
o utu+ gyt [1—u+ (D) —jp]
DT G
v
(211'17)% vPe " u(u+jpy1 [1 —u+ (%)y —jﬁr

@mj)2j e I{(2n(w - NPEw— j)*T e @D [1+ (%)” ~ jB]

lv,'r',j (u; ﬁ) =

v v
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w8y 1w () ]

[1+ ()" -8
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|zmjew — 2] H@ =" ””
1

Z
= vilwv,j (u; rg) Av,j
(2mj(w—)2

Where
Loty feus () ]
Wu,j(u; ﬁ) - jj(b'—f]”_j [1_4_(‘—)“_}'3]”

=W(say)

(2.2)
(v]_u) [v(u;—jﬁ)]f—l [v(‘l - u:_(;]) — iR
W= B .
[+ G
(2.3)

Taking log on both sides of (2.3) and using the following
conditions

@ e o)
(b) j—1-= [v(u IO+ @+ - u—gp) =1+ wr (L= u)]]
© v-j=a-u—ipl1-a-u—jp((L-u)-ip)]

We have

—logW = log[ 1+v?t (é - u)] +(—1) [log (m)]

e D) [109{1’(17:1’(5“7”{)} vtoa[1+ (0 6]

:luy[l . .r'(]’; u)] + G 1)[¢ug{1 b ,'prl(]’; u jB)H F@— )

log

o8 )

(G ir)

—vlog Il + (g)u - ilil
=T +(—DT+ - j)T3—T4 (24)
By using Taylor’s Expansion for one variable t for [t] < 1,

2 £ t?
log(1+t):t—E+?(1+9t)—3:t—Ep,0<9<1,p:1+et

2
log(1—t) =—t— = P where p; = 1 + €4t

For small positive numbers € and €.
Taking thelimit t— 0 and ignoring higher power termsin the
following expansion of Ty. T3, T3 and T4 of (2.4), we have
. 2
—2(1
_ i Ny ()
R R R

)7U'+jﬁ)'2 L-u-jp)

T =log 1+(u+jﬁ)‘1(£*u*jﬁ)}=(u+iﬁ)‘1({;u*iﬁ L

P

ry=toa [t~ {1 —u—is + ()] (L) 5+ )]

-l QY G e Y
s ) G0 e ()]

2

P

Ty =-vlog [1 + G)P —jBI
Where T, is constant term and approaches to zero for g — 0
and sufficiently large value of ¥ — o2,
Substituting the approximate values of T,,T,,T;,T, in
equation (2.4), we get
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2

= (2t o) L) T

¥ i

a8 =

+ [v(u+jﬁ]{1 +(u +_:'ﬁ‘]‘1((:—) —u] —jﬁj}] —?[1 +ul (:—)—u]]

(u +jﬁ':|'lI(j—;—u] —jﬁ'}—%{u +jﬁ]_z(£—u—jﬁ]£p]

st w0t~ w0 gl - umsp e (O) ]

T

(L)oo s )2 {(3-umsm F)) |
Ki_u] —jg+ G)p}zpl] +(en) {G)p_m}w

B
(2.5)
Now taking absolute value of each term on R.H.S, and using

the following inequality |1,u|3 < (p30
(2.6)
(2.5) takesthe form

IR P n &) —is) G=v)
w= exp[_ZM{l—u+ (%)#71_3}(17_

From eguation (2.7) & (2.1), we have
1

vz v Jj 2
o |- (oo
(2mj(o ) J

Where 4, ; =1

'!v,vj [u, ﬁ) =

[Il. CONCLUSION

Inthis paper, we have proved the extended results of Theorem
2 by using our new family of modified Bernstein Type
polynomials. Particularly, if we consider thecaseas §# —0

I
and G) —0for p =1andsufficiently largevalue of n,
ly;;(u, p) reducesto p,,j, definein (1.4).
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