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ANIQ INTEGRALLARDI JUWIQ ESAPLAWDIN TRAPECiYA HAM
SIMPSON USILI.
1Daurxanov Jenisbay Torexan uli, 2Asqarov M.
1Ajiniyaz atindagi NMPI “Aniq ham tabiyiy panlerdi oqitiw metodikas1”
(matematika) 2-kurs magistranti,
2jlimiy basshi: Ajiniyaz atindagi NMPI matematika oqitiw metodikasi
kafedrasi1 docenti.
https://doi.org/10.5281/zenodo.7543560
Aniq integraldi esaplawda integral astindagi funkciyasinin baslangish funkciyasin
tabiw kerek boladibiraq hamme waqit baslangish funkciyasin tawip
bolmaydi.Sonin ushin bunday aniq integraldin manislerin juwiq esaplaw usillari
jardeminde esaplanadi.

1.Trapeciya usil.

Bul usilda [a;b] intervaldi a=x,,X,,.., X, =b nogatlar menen n dana ten

bdlekke bolemiz. Har bir bolek noqatlar arasindagi araliq h= a-b [a;b]
n

intervaldi boliwshi noqatlardan shegaraliq iymek siziq benen Kkesiliskenshi
perpendyukliyar 6tkizemiz.lymek siziq saykes noqatlari ordinatalarin

y, = f(xo), y, = f(xl), A f(xn_l} y = f(xn)

perpendyukliyarlarinin y = f (X) s1iziq benen kesilisken qonisi nogatlari xordalari

menen tutastiramiz ham payda etilgen har bir tuwrn sizigh trapeciyalardin
maydanin tabamiz:

. yo_zi_ylh’ y1-|2_y2 h, yn—12+ yn h,
R
Barliqg n dana trapeciya maydanin qosamiz.
) S=h[>§+yl+y2+...+>;’}
a=Xo X1 X2 ... b=xn

Demek, iymek si1zigh trapetciyanin juwiq
maydani tdmendegige ten.

b
j f(x)dx =~ h(y";y”+ Y+ Y, ot yn_lj

yamasa y =f(a), y = f(b), x; =a=ih dep alsaq, trapeciya usihnif formulas:
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S :If(x)dx=h-{w+§f(a+kh)}

bolad.

Aniq integrallardi juwiq esaplawdin barliq usillarinda n bdlekler sanin
arttirsaq qatelikti sonsha kemeytiw mumkin, sebebi bolekleniw natiyjesinde
payda bolgan maydan ganshelli kishi bolsa, formula arqali tawilip atirgan
figuranin maydani iymek s1ziqli trapeciyanin maydanina sonshelli jaqin boladi.

Esaplaw anighigl & tiykarinan h araliq tdmendegi tensizlik arqal tabiladi.
RUAD =20 @0 cefain] Ry(D]<e

Bul jerde f'(¢) funkciya xe[a;b] araligtag1 f (x)tin absolyut tarepten en
ulken manisi.

1
Misali: S = jﬂdx integrald1 0.1 anighqta esaplaw talap etilsin.

0.25

Sheshiliwi: F(x)=+x integral asti funkciyasi ushin [0.25;1] intervalda
tomendegishe esaplaymiz :

2
f"(x):_l.x 3 ‘f"(x)‘<2 . a=025, b=1, hzﬂzﬁ
4 n n
.. .. 1 1 1
|7 () = max] f (5)‘:2\/@:0'25'0.53 )
0.75 . ,0.75 0.03515625
R(Nl< 2507 = =
0.75

Demek, n=2 gabil qiliw mumkin. Bul jagdayda h = = 0.375.

Témendegilerdi esaplaymiz:

X, =a=025 ; X, =X, +h=0.25+0.375=0.625; X, =X, +h=0.625+0.375=1
Yo =X =~0.25=05 ; y, =,/x, =+/0.625=0.7906 ; y, =/x, =~1=1

Tabilgan manislerden paydalanip berilgen integraldi esaplaymiz:

1
S = [Jxdx=he Y2 4y )= 0375224
2 1

0.25 2

+0.7906) = 0.577725

Aniq sheshimi:

Y 7
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1
S = [/xdx :%-(\/1_3-\/0.253) - 0.5833

0.25
Esaplawda qatelikti tekseremiz:

A =0.5833-0.5777=0.0054 ;

2.Simpson usil.

[a;b] interval uzinhigin h _a-b bolgan 2n dana jup bélekke x,,x,...., X,, 4
n

noqatlar arqali ajiratamiz.

[xo X)X, 5%, |- [x, x| intervallari payda boladi. X, =0, x, =b
boladi. Bul intervallardin ortalar1 saykes tarde x,,X,....,X,,, noqatlar boladi.
Bul jagdayda

TEdx= [ fO)dx= [FQdx=..= ['F(x)dx

0 2 2n -2
integral qosindiga ajiratamiz.
Har bir [x, ;x| [x, ;x, | (i=0den n-1 ge shekem) intervallardan
[ 2i-2 2i 2i-2
(X513 Yai )s (Xoia3 Yoia)s (X553 Vi p) NOQatlar arqali hAmme wagqit parabola 6tkeriw

mumkin, sol menen birge bunday parabola [x,; Y,,,] intervalda tek jalgiz

boladi. Jardemshi parabola menen shegaralangan iymek sizigh trapeciya
maydani juwiq berilgen iymek s1ziqli trapeciyanin maydanina ten boladi.

Tregax= | {Ax 2 | Bx+ Cde

Xai

Parabola ushin tiyisli har ish nogat ushin tomendegi terilemeni jazamiz:

axz, +bx, +c=y,
2
Xz, thXy, +C=Y,,

2
X5, + DXy, +C =Y,

Payda bolgan a,b,c belgisizli ush tenilemeler sistemasin sheship,
a,b,c lardin manislerin integral anlatpaga qoyip, esaplaymiz. Har bir
kesindiler ushin olardin manislerin qosip,parabolalar usilina saykes formulani
payda etemiz.
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n

f(x)dx=g{f(a)+f(b)+4-zn:f(a+(2i—1)h)+2-zf(a+2ih) :

k=1 k=1

S =

|

(b-a)

bul jerde h

2n

Esaplaw anighgl & tiykarinan h araliq tomendegi tensizlik arqali tabilad.

Rn(f)=—%f(iv)(§)h4 , Eelab]l R (f)<e

Bul jerde f'(¢) funkciya xe[a;b] araliqtag1 f (x)tin absolyut tarepten en
ulken manisi.

1
Misali: S = Iﬁdx integrald1 0.1 aniqliqta esaplaw talap etilsin.

0.25

Sheshiliwi: F(x)=+/x integral asti funkciyasi ushin [0;0.25] intervalda
tomendegishe esaplaymiz :

2
f"(x):_l.x 3 ‘f"(x)‘<2 . a=025, b=1, h:E:%
4 n n

.. .. 1 1 1
|7 () = max| f (5)‘:Z'M:0'25'o.53 =2
0.75 ,,0.75 0.0026367875
R (f)<—2-2(—=2)* =
R, ( )|<180 =) "
0.75

Demek, n=4 gabil qiliw mumkin. Bul jagdayda h = = 0.375.

Témendegilerdi esaplaymiz:

X, =a=025 ; X, =X, +h=0.25+0.375=0.625; X, = X, +h =0.625+0.375=1
Yo =X =~0.25=05 ; y, =,/x, =+/0.625=0.7906 ; y, =/x, =~1=1
Tabilgan manislerden paydalanip berilgen integraldi esaplaymiz:

1\/— h 0.375
S = j XdX =2 (o + Y +4Y;) = = _—(05+1+4-07906) =0.5828

0.25

Aniq sheshim:
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1
S= j&dx:%-(\/ﬁ\/oz?) - 0.5833

0.25
Esaplaw qateligin tekseremiz:

A =(0.5833-0.582¢ = 0.0005 ;
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