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Abstract.

The rational r-powers of Bernstein-Kantorovich sequence KB, .(f; x) is defined and studied in this
paper. In the beginning the study shows that the sequence KB, , (f; x) is converged to the function f € C[0,1]
whenever n — co. Next, for this sequence, the moments of order m and the Voronovskaja-type asymptotic
formula are given. Also, a numerical application for the sequence KB, ,.(f; x) is given for the test function
f(t) = sin 10t to explain the convergence properties and compared with the numerical results of the classical
Bernstein-Kantorovich sequence KB, (f;x). It shows that, the sequence KB, , (f; x) has better numerical
approximation properties than the sequence KB, (f; x).
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2.1 Introduction.

The well-known Bernstein sequence of order n:

B0 =Y b (£),
k=0

where f € C[0,1], by (x) = (Z) x*(1 = x)"*and x € [0,1].

In 1930, Kantorovich [6], gave a modification to the sequence of Bernstein for a
function f € C[0,1] as:

k+1
n+1i

KBa(fi3) = (n + 1)2 b ) f Fo) d,
_1

where k =0,1,2,...,n

After that, some other generalizations and modifications have been introduced by some
researchers (see, [3], [4], [5]).

In 2000, Cal and Vall [2], introduced a class of sequences that are general to particular many
cases.

In 2013, Mahmudov and Sabancigil [8], have introduced a generalization of g-type

Bernstein-Kantorovich sequence as follows:

k
w(fx)—zbnk(q.x)f ( +qt) dyt.

where f € C[0,1], 0 < g < 1.

In 2018, Acu, Manav and Sofonea [1], have studied the approximation properties and

asymptotic type results concerning the Kantorovich variant of A-Bernstein sequences.

k+1
n+1
KBoa(fi2) = (n + 1)2 e f Fo) d,
1’l+1
where 2 € [~1,1] and By (3 ) = b0 + 2 ("2 by (1) =2y 4 ()

In 2019, Karahan and Izgi [7], have studied the generalized of Bernstein-Kantorovich

sequences for the function of two variables.
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L PP st B

1 n m n+1 m+1
n+ -
KBun(Fien) = =2 S e [ [ few ata,
k=0 j=0 k ]
g 211 Zggl

where feC(4), A=[-11]x[-11], nmEN, (pn:m(x,y) = by (x)bm j(y), and

n —
be() = 2 (1) (1 + 200K(1 = )",
In 2020, Mohiuddine and Ozger [10], construct Stancu-type Bernstein-Kantorovich

sequences based on parameter a.

j+O+1
n+g+1

S =t 1)Zp(“) o | e
i+6
n+p+1

where p ) = [(1= )y ("7 ?) + = -0 ([ 25) + v -» ()] -

Y71 n>2anda,y € [0,1].
In 2021. Mohammad and Abdul Samad [9], have introduced and studied the rational

- powers of the Bernstein sequence B, ,.(f; x) for f € C[0,1] and r € N:={1, 2, ...}as

follows:
. k
o (57)
—0 by ()
In this paper, the rational r-power of the Bernstein-Kantorovich sequence
KB, - (f(t); x) is defined as:

Bn,r(f; x) =

k+1
(n+ 1) Xk=o by i () [ f(D)dt

KBy r(f(t);x) = k(x;“ :
k 0 n

Where f € C[0,1] ,7 € Nand b, (x) = ((Z) xk(1 - x)”"‘)r.

For the sequence KBy, .(f(t); x), the moment of order m, Korovkin theorem, and the
Voronovskaja -type asymptotic formula is studied.
2. Preliminary Results.

Some preliminaries relative to the sequence r-th powers of the rational Bernstein-

Kantorovich polynomials are introduced here.
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Lemma 2.1. [9]
(i)Bn,r(l;x) =1;

(r(n+1)-x | 1-r,

(i) Bny(x) =———+_—
(iii) B (tz'x) ~ r(n+1)— 12)(7;(n+1) 2) + 22— r)(rgn-zl-l) 1 x+ a 21’)22
nri-. r’n 4rin2”’
- m. . (r(n+1)-1)! XM m(m-r) (r(n+1) 1)! XM 1
(IV) Bn'r(t ’ x) - rmnm(r(n+1)—m—1)! + 2 rmnm(r(n+1)—m)! + TLP(X)'
Lemma 2.2.

For x € [0,1],m € N°: = {0,1,2, ... }, the following conditions are satisfied

Q) KBn,r(]-;x) =1

. . . (r(n+1)-1)x 1 .
(11) KBn'r(t' x) T r(n+) 2r(n+1)’
2.8 . T+D)-Dm+1)-2) 5  2@r(n+1)-1) r?+3
(111) KBn'r(t 'x) - r2(n+1)2 r2(n+1)2 12r2(n+1)2’
. m. _ (r(n+1)-1)! m m(r(n+1)—1)! m—1
(iv) KBn'r(t ;x) = rm(n+1)m((n+1)r—m—1)!x 2rm(n+1)m((n+1)r—m)!x +TLP(x).

Where TLP (x) means terms in lower powers of x.

Proof.
The proof of the above polynomials is going as:

By direct evaluation, one has

KBy, (1;%) = 1.
To prove (ii)
251
(n+ Dbl [
KB, (t; x) = L SisD nk tdt
k=0 D (%) i
n+1
k+1
_(n+ DYoo by ()t t2|n+1 (n+1)2" 0 bn i (x) k+1 ( k >2
B —obn () 2 %_ 230 b () n+1 n+1
n

_ 2+ 1) Yoo kbn () | (n+ 1) XRoo b (x)
2+ 12XR_ b (x)  2(n+ 12 YR, b (x)

Applying Lemma 2.1, one has

KB, (t;x) ~ (rn+1)—Dx 1-r N 1
’ rn+1) 2r(n+1) 2(n+1)
(rn+1)—1x 1
= r(n+1) + 2r(n+ 1)
To prove (iii)
K 00 = Ot (i
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k+1
DI b @[T+ 1) T b (k+1>3_< k )3
T Miobeo  [Ble T 3L b@  [\n+l) T \atd
n+
3 Y=o k?by 1 (x) 3R Okb ed n_ bl (%)

= + + ,
3(n+ D2 Xk-obnr(x)  3(n+ 12 XR_o by (x)  3(m+ 1)2XR_, by, (%)
Applying Lemma 2.1, one has

i+ -Drr+1)-2) , C-nNrh+1)-1) (1-1)?
= 2(n+ 1)? S e e T I )T
rn+1)-1) 1—r 1

r(n+ 1)2 X+ 2r(n+ 1)2 + 3(n+1)?
rn+D-DE+1)-2) , (r+1)-D2-r+r7)
= 2(n+ 1)2 X 2(n + 1)2
(1-71)? 1—r 1
T2 12 3t DT
KB (t% x) =

rtn+1D)-1D0@Mn+1)-2) 2_|_2(r(n+1)—1) N r2+3
r2(n+ 1)2 x r2(n+ 1)2 x 12r2(n + 1)%
In general,
251
n+1
n+ 1Yk by (x
KB, (t™;x) = ( n) Zk;o (%) t™dt
—0 by () ]
n+1
k+1

=(n+1)zn T"(x)ltmﬂlm—(n-l_l)zn BT (x) (k+1>m+1_< i )mHl

k=0 b7 1 (X) m+1| k.  m+1¥i_ bL(x) [\n+1 n+1
n+1

_ (n+ 1) Xio b ()
(n+ D)™+ (m+ 1) Ti_g b (%)

_ Yi=0 b;‘k(x)

C (A D™M(m A+ D) B by (x)

m(m+ 1)
2

[(k + )mH — k’"“]

X {km“ +(m+ D™ + kMt 4+ (m+ Dk +1— km“}

_ Yo D (x)
(m+ D+ DMm¥F_ by (%)

m(m+ 1)
2

x{(m+ k™ + km_1+---+(m+1)k}+

n+1m(m+1)
_ (m+ 1) Yoo k™by (%) m(m + 1) Xi_o k™ by j, (x)
m+ D™+ 1D X o by () 2(n+1D)™(m+ 1) X3 by, (x)

+ TLP(x)
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_ k=0 kmbrrz,k (x) " m Y=o km_lb;,k (x)
M+ DM Yk_obpe(x)  2(n+ D™ ER_ by, (%)

1 ( (r(n+1)-1)!
T (n+)m

m ( (r(n+1)—1)! _—

+TLP(x),

xm+m(m—r) (r(n+1)-1)!
rMm(r(n+1)—-m-1)! 2 r"m(r(n+1)—-m)!

™1 4 TLP(x))

+ 2n+ D)m\rm-1((n+ Dr — m)!x

+(m—1)(m—1—r) (r(n+1) - 1)!

2 rm-1(r(n+1)—m+ 1)! amE + TLP(x)>

B (r(n+1) —1)!
Tt DPr(n+ ) —m= 1D

m(m-r) (r(n+1)-1)! m—1 m (r(n+1)-1)! m—1
+ ( 2 rM(n+1)M(r(n+1)—m)! x 2(n+1)™M rMm-1(r(n+1)—m)! x ) + TLP(X)

m

B (n+ DHr—-1)!
Tt Dt D —m— 1D

m((n+ Dr — 1)! meq (M—T+T
+ <2rm—1(n +D™(r(n+ 1) —m)! x ( r >> +TLP(x)

m

KB, (t™; x)

B r(n+1) - 1)! m m(r(n+1)—1)!
S A GmA D) —m =11 s DG D) —m)
+TLP(x).

m—1

For m € N°, we define the following:

The m-th order moment u7, ,,, (x) of the polynomials KB, ,-(f (t); x)

k+1
n+1)X¢ X
() = L D Bz e () f (£ )™t
k 0 nk( )
n+1
The two functions w;41 m+1(x) and @41 m+1(x)
k + 1 m+1
W (x — k( )(n +1 x)
n+1m+1 k(x)

m+1

Yk=0bn k(x)(nf_l—x)

Pn+1me1(x) = b ()

The next lemma shows the relation between the two functions above and the function

Hnm (X).
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Lemma 2. 3.

For m € N°, the functions uj, ,,, (x) have

() = () - )
HUnm\X) = m+1 Wnt1,m+1\X Pn+1,m+1\X) ).
Proof.
k+1
+ 1) Y%-0bn
tnm(X) = G )Z -oon) f (t — x)™dt
b, . (x )
n+1
k+1
_ (n+ 1) Xioo by (x) [(£ = x)m*+ 1]+l
B —obh () m+1 [«
n+1

~_ (n+ 1) Y=o bpi () [k +1 m+1 k m+1
~(m+ 1) X, by (x) (n+1_x) _(n+1_x) l

k+1  \"™ k m+1
ot [Sieobiu0 (%) Sieobu(mi1=%) |
) = 5| "o b () "0 b (0) JI
() = 2 (@110 = Py gy () ) W
Lemma 2.4.

The functions @y 41 m+1(x) and @,,41 m+1(x) have the following recurrence relations

x(1-x)

(1) (w,n+1,m+1(x) +(m+ 1)wn+1,m(x)) + wn+1,m+1(x)wn+1,1(x);

(l) Wn+1,m+2 x) =

(1-2x)+r

(2—r(n+1))x2 _ (2-rn)x 1
2r(n+1)

r2(n+1)2 r2(n+1)?2 = 4r2(n+1)?’

where Wy 41 1(x) = y Wnyp2(X) =

y (1-x)

(i) @ns1ms2(0) = Zs (@' () + @A Drarm®)) + Gniimer @ Pnsra ()
_ (-2x)-r o @=r(n+1)) o  (2-r(n+2)) (1-1)2

Where gn.1, () = Sy Pnen2(0) = Sag 5 2o X T wanz

Proof.

The proof of the consequence (i) is going as:

k+1
—0 by () (n 1 —x) _ ZRookb(x) N 1

Onr1.1(0) = n_ br () T A DY b ) ntl
rn+1)—1x 1—r 1

ST o+ D ot D  m+D)
2rmx+2rx —2x+1—r+2r—2rmx—2rx (1 —-2x)+r

B 2r(n+1) = 2r(n+1) °
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n o our k+1 2
k=0 b, (x) (n—-l-l - X)
k=0 by e ()
~ k=0 kzbﬁk (x) n k=0 kb;,k (x) N 1 oy k=0 kbg,k (x)
(n+1)2)72., b,’;'k(x) (n+1)2Y%-, b;'k(x) (n+1)? (n+1) X%, b};,k(x)
2x 4
n+1) x
i+ -Dr+1D)-2) , N Q-rirn+1)-1) N (1-1)?
= r2(n+ 1)2 x rZn+ 12 4rZ(n+ 1)2
rn+1)—-1 1-— 1
+2 (r(n ) )x + r +
r(n+ 1)2 2r(n+ 1)2 (n+1)2?
rn+1)—1x 1—r 2x
—2x (r( ) ) + - + x?
r(n+1) 2r(n+1) (n+1)
(rz(n+1)2—3r(n+1)+2 2r(n+1) =2 1) 2

Wn+1,2 (x) =

2

r2(n+ 1)? rn+1)
2rin+1)—-2 r*m+1)—-r 2r(n+1)-2 1—r 2x
( r2(n+ 1)2 B r2(n+ 1)? r(n+ 1)2 _r(n+1)_(n+1)>x
(1-1)? 1—r 1

T2 i 1)? | (it 12
(2 —r(n+1))x? _ (2-rn)x (1+71)?

Wni1,2 (x) =

r?(n+1)? r2(n+1)2  4r2(n+ 1)%

Now,
k+1 ml

k=0 b;,k (x) (n_-l-l — x)

w X) =
n+1,m+1 e b;,k ©)
k+1 m
k=0 brrl,k (%) Xk=0 brrl,k (x) <(—1)(m +1) (n—-l-l — x) )

w;l+1,m+1(x) =

(Sro b ()

4 Xk=0 brrl,k(x) Yk=0 (brrl'k (x)), (fl i i 3 x)m+1

(Zno bL e (0)’

k + 1 m+1
=0 b1 (X) (n F1~ x)

(Zno bl ()

k=0 (brrl,k (x)),

oo (o) (1)
k=0 b ie, (%)

=—(m+ 1)wn+1,m(x) +
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Poobl () (ST - x)m+1 o (b7 00)

(Zio b ()’

x(1 = ) (Vhs1mar () + (M + D m(@)

| Sox( =0 (o) (B -2)"

k=0 rrl,k(x)

3@ (3 0)" S -0 ()

(Zro b (0)

by using the fact x(1 — x) (bg,k (x))’ = (kr —nrx)by ;(x), one has

)

k+1 )m+1

rYk=obnr()k —nx+x—x+1-1) (n+ 1%

e=0 D (X)

k + 1 m+1
=0 b1 (X) (n F1~ X)

T Yk=obnx)(k—nx+x—x+1-1)
(Sieo D)’

m+1
r(n+ 1) Y=o bni(x) ((fl—:ll-—i B x) + (fl I ?) (fl :il- i B x)

B k=0 brrl,k (x)

o+ D Tk a0 (S - 2) " Bheo b (- 2) + S5
(Zioobhie ()’

=1+ 1) (@psrme2 () + 70 = Dpyrmes (0 = 70+ D0neg s ()@ 1 (2)

—r(x — 1)wn+1,m+1 (x)

=1+ Dwprimiz(x) —r(n+ Dwpy1me1 (XD wpi11(X),

hence,
x(1—x)
Onsams2() = o (G () + 0+ DOam()) + Gns s Doniaa ()
Using similar steps, we have

1-2x)—-r
P11 (x) = m;

2—-r(n+1)) 2—-r(n+2) (1-r)?
Pni12(x) = 2 —

r2(n+ 1)? X r2(n+ 1)2 X 4r2(n+1)2;
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x(1—x)

m<¢;l+1,m+1(x) + (m+ 1)‘Pn+1,m(x)) + Pni1m+1(X)Ppyq 1. M

(pn+1,m+2(x) =
Lemma 2.5.

The moment (u;,m(x)) of order m has the recurrence relation

r _ (m+1)x(1-x) r ! r (m+1) (1-2x)
Un,m+1(x) = rme2)(nt1) ((.un,m(x)) + m.un,m—l(x)> + (m+2) r(n+1) /’Ln,m(x) +

1

(wn+1,m+1(x) + (pn+1,m+1)a

2(m+2)
(1-2x)
where .Urrl,o(x) = 1, and 'uTrl.l(x) = 2r(n+x1)'
Proof.
From Lemma 2.3, one gets
o 1/"2,0@0 = wn+1,1(x) - (pn+1’1(x)
r () 1-2x)+r @A-2x)—r 2r 1
n+ 1O T T+ ) 2r(n+ 1) 2r(n+1) n+l

Un,o(x) = 1, and

Hn,a (X) = Wni12(0) = @, ,(X)

n+1
2 _ (2-r(n+1) , @-rn) (1+17)?
n+1”n'1(x)_< Zn+ )2 ri(n+ 127 4r2(n+1)2>

(2-r(n+1) ) (2-r(n+2)) (1-17)?
_< 2+ 12 r2(n+ 1) er4r2(n+1)2>

~< (2 —-1n) (1+71)? )_(—(2—r(n+2)) (1-1)? )

_rz(n+1)2x 4r?2(n + 1) r2(n + 1)? x 4r2(n+ 1)2
1—-2x

lln,1(x) = m
Then,

Wn+1,m+2 (x) — Pn+1,m+2 (x)

= (:& ; )8 (w;l+1,m+1(x) + (m + 1)wn+1,m(X)) + Wnp1me1 () Wnp11(x)

x(1—x)

_,r.(n—_l_l)((p;l+1,m+1(x) + (m+ 1)<Pn+1,m(x)) + §0n+1,m+1(x)§0n+1,1(x)>

_x(1—x)

=T D {(w;1+1,m+1(x) + (m+ 1)wn+1’m(x)) - ((p,’1+1’m+1(x) + (m+ 1)(Pn+1,m(x))}

+ Wnt1,m+1 () Wnt11 () = Prirmi1 () Prir1(X)

122



Journal of Basrah Researches ((Sciences)) Vol. (47). No. 1 (2021)

x(1—x)

r(n—-l-l){ n+1m+1(0) — Pnpimer (X)) + (M + 1) (wn+1,m(x) - <Pn+1,m(x))}

+ Wnt1,m+1 () 0n411 () = Pri1mi1 () Pri11(X)
_x(1—x)
T r(n+1)

1-2x)+r 1-2x)—-r
+ (x) (x)
zr(n + 1) wn+1,m+1 X zr(n + 1) (pn+1,m+1 X

{ Oni1me1(X) — Prpgmer () + (M + 1) (wn+1,m(x) - <Pn+1,m(x))}

x(1—x) ,

T rmtD {0ns1m 1) = Priamis () + 4+ D (@pa1m () = Prerm@)}

(1 - ZX) 1

2r(n+1) (w"“’m“(x) ~ Priimes (x)) + 2(m+ 1) (w"+1,m+1(x) T Pniim+1 (X))-
In view of Lemma 2.3, one has
m+1

T Him) = (@nr1mr1 () = Praimes ()

r _ (m+Dx(1-x) r ! - (m+1) (1-2x)
.un,m+1(x) = rminmiD ((.un,m(x)) + m.un,m—l(x)> (m+2) 2r(n+1) nm(x) +

1
2(m+1) (wn+1,m+1(x) + Pn+1,m+1 (x)) u

Now, by the direct evaluations and apply the recurrence relation above, one gets

mx(1—x) 2x(1—x) rx(1—x) r2+3
r?(n+1)2 r2(n+1)?2 r2(n+1)?2 12r2(n+ 1)%
3.Main Results.

llrrl,z (x) =

The Korovkin theorem and the Voronovskaja theorem for the sequence KB, (f; x)
are proved here.
Theorem 3.1.
If x € [0,1], f € C[0,1], exists, then lim,,_,o, KB, - (f (t); x) = f(x).
Proof.
The proof of this Theorem holds From Lemma 2.2. m
Theorem 3. 2.

Let x € (0,1) and f € C[0,1], if f" exists, the sequence KB, . (f,x) is satisfied the
following limm, .o n{K By, (f, x) — f(0)} = 22 £/ () + Z22 (),
Proof.

Using Taylor's expansion, one has

f”()

f@® =)+ 0)E—-x)+ (t —x)% +e(t,0)(t —x)?
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where e(t,x) - 0 ast — x. So,

KB, (f(£),x) = f(x)KB,(1;x) + f' (X)KB,,,((t — x); x)

+ 217 COKBy (5= %) 5 %) + KBy (66, 1) (¢ = 0% 0).
Then,

+n (KB (e(t, x)(t — x)? x)

(KB, (f32) ~ FGO) = muf COF G0+ muf () 2(|X)

1-2
timn{KBy, (f5) ~ f(0) = Jim n (5o ) £/

+ lim n(

n—-oo

mx(1—x) 2x(1—x) rx(1—x) r2+3 (%)
r2(n+ 1)2 B r’2(n+1)? r?(n+1)? 6r?(n+ 1)2> 2!

+ lim n ( KBy, (e(t,x)(t — x)% x)

(1 2x) (—)

=——f)+ —— f”(x)+Ai_r)gon(Bn,r(e(t,x)(t—x)z;x).
Now,
k+1
n(n+ 1) Xi-o by (x) f’ille(t, x)(t — x)?|dx
n| B, (e(t, x)(t — x)% x)| = ot
—0 by ()

where e(t,x) > 0ast — x.
Now, for e > 038 > O such thateither 0 < [t — x| < § - |e(t,x)| <cor|t—x| =6 —
le(t, x)(t — x)?| < Mt“
n| KB, ((t, x)(t — x)% x)|
n(n+ 1) oo bh k() fj, 126, 2) (£ = )2 dt

<
= n= brk(x)
+n(n +1) Y=o k(x) f|t Lasl €60 (E = 1) Idt

k(x)
< nep’ (0 + n(n + 1) Zk:o br i (%) f|t_x|25|€(t; x)(t — x)?|dt
< nepj;,(x b ()

n(n+ 1) Xioo by (x) f|t—x|26 Mt%dt
< e0(1) + o
—0 by ()

since ¢ arbitrary then e0(1) - 0

n(n+1)Xi- Ob () flt xzs METdL

n| KBy, (e(t, ) (t = x)% x)| = b7 (x)
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(n+ 1) X by i (x) flt x|>620° M(t —x)ide

= n )

k(x)
where (a); = a(a —1) ... (a —i+1)

z(a) xot (D ERoo bp (O [ puslt — xldt
—o by (x)

< sup nM
x€[0,1]

(n+1) B0 b () [, nslt — xI'dt
< nMZ - b;’k(x) :

Now, applying Cauchy-Schwarz inequality for integration and then for summation, one gets

L K+l \1/2 / k41 1/2
0 (n+1)2 22” Ob 7 (x) (f”“dt) < nk“(t—x)Zidt)

< nMZ 1 1

1
=0 (57 bre(0)7'

k+1 1/2 k+1 1/2
o [t DI [T\ [ ot D B D) [~ )7

n+1

<anZ(:)\ Ciobin®) | /' '\ (i ) /l

1

<nM 32y (0(n?))* < 0(n~) foranys >0, fori>1

= 0(1). Hence,

. k k 2 .
lim,,(n+1) KB, , (s (;,x) (— — x) ; x) — 0 asn — oo. This completes the proof. m

n

4. Numerical Example.

This example is a graph comparison among the convergence of the sequence,
KB,(f;x) = KB, 1(f;x) (black color), KB, ,(f;x) (red color), KB, 3(f;x) (green color),
KB, s(f;x) (blue color) and the test function f(t) = sin10t € C[0,1] (brawn color)
(Fig4.1). Also, it is giving the graphs of the error functions E(x) = (KBn,r(f; x) —f(x)),

r =1,2,3,5 for these polynomials (in same colors above) for the values of n = 25 and 50
(Fig4d.2).
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1 1-
0.5 0.5-
0 T 0 T
0.2 0.8 1 | 0.2 0.8
~0.57 _0.5-
-1- —1-
r=1235n=25 r =1235n=50
Fig 4.1: The convergence of KB,, ,-to the function f(x) whenever n = 25,50, 7 = 1,2,3,5.
0.4 0.41

-0.41 _0.4-

r=1235mn=25 r=1235mn="50
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Fig 4.2: The functions E (x).

Conclusion

This study is a generalization of well-known sequences of linear positive operators

which are deduced as a special case from the r-th powers of the rational Bernstein

polynomials. Also, the study gives a numerical example which are showed the numerical

convergence of the polynomials B, . (f;x) to the test function. This numerical convergence

shows by the graphs of the B,, .(f; x) with the function f(x). The numerical results appeared

that numerical results became more accurate whenever r increase.
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Fes 58l (e A ol b 5 SIS (S 5y daliia
A8 pla Sle Sl 2o Si5e Gl
Dbyl and /28 juall o glall 4y il A4S /5 puad) dadlas / GBIl

ol

S cder [KBY _(nr) (f; X) il (e 4 pusll b g jilS - lids 5 daylita
Loxie fE[0,1] JLEaY! dla ) 5 KB (n,r) (F;X) dediiall o Al jall jedai Aol & Ganll 1a
ki ae) Loyl o)l LSudi g b dina s m AN (g pjad) ael @l aay &g ) o yiEin
Ljliay )l pallad = Hdl f(x)=sini/oil0x sy Alaly KB_(n,r) (f;x) Aasbitall goae
O gl [(KB) _n (Fx). ASsdSll o g S -Gl 5 Aagliie ae e il 13gd Lpaaall il
[KB) 4 ol o il o Jumdl (585 [KB) (n,r) (F;X) dssiiall goaall oy il (ailiad
_n (f;x).
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