GTU - Elektronit Miihendicligi

Niimerib Analiz

8. Hafta - Niimerik fnteyra//eme

Orijinal not: Numerik-8.hafta.pdf

UYARL Bu belge, el yazisi ders notlarindan Clavde (Anthropic) yardimiyla dijitale aktarilmistir.
Yardimcl kaynak olarak hazirlanmistir; hata veya eksik igerebilir. Litfen orijinal notlari ve ders

kaynaklarini esas alin.

NOTICE This document was transcribed from handwritten lecture notes with the help of
Claude (Anthropic). It is meant as a supplementary resource and may contain errors or
omissions. Always check against the original notes and official course material.

Niimerik integralleme

Belirli integraller
b n
J f(x) dx = Z o f(x,)  "quadrature”
“ k=1
X01 X1, X2, -+, Xn € [, b]

n
Lagrange IP Pa(x) = Z Lo () (%)
k=0 ST~

Fe "1 [a,b]
N+ (£ (x)) <2
F(x) = Pa(x) + A (&0)) H(x—x,-) & =&(x) € (ab)
i=0

(n+ 1) -

b b " b An+1) n
J f(x) dx = J Z L e 09 Fxi) dx+J % H(x—x,-) dx
a " =0

a k=0 a

Tahmin Hata

n
= ofxe) + E(f)
(=0 ~~
Hata

Tahmin

b
oy = J (.,,’k(x) dx

a
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MNiimerik Analiz 8. Hafta - Nimerik Integralleme

Trapezoid (yamuk) kurafl

h
09 = P10 = 22 A + 222 N 1,
——(E’(X)) x —xp0)(x = x X0, X
Ei(x) = 5 (x=x0)(x=x1) &€ (x0,x1) be(x)dx=JbP1(x)dx+r £1(x) x

= Jeorem [futeym/ igin ortafama (ara) deder teoremi)
fe Cla,b] ve g(x) a = x < b integrallenebilir ve isaretini korur

dyle bir ¢ € (a, b) var ki,

b b
J f(x) g(x) dx = f(c) J g(x) dx

a a

X1
| Feey  poxo)emxy s
X0 NSN—
g(x) (isaret degistirmiyor)
ns
= —Zﬂ (&)

h=X1—Xo

—f”(aoj (x - x0)x — x1) dlx

X0

(Ustte karalanmis: —%f”(&))
b b b

J f(x) dx=J P1(x) o(x+J €1(x) dx
a a

a

X—X2 X —
=[( V" ) + =0 ))f<x>]

2(xp — x1) 2(xq

X=X1

X=X0
VER

t =25 (&)

3
= 2 foxo) + )] — 271

Simpson kurall

L~
L~

Xo=a X1 X2 =b

(X XO)(X X2) f(XT)

e xrhorAz)
)+ G o) =x2)

P20 = (xo = x1)(x0 = x2)
(x = x0)(x — x1)
(x2 —x0)(x2 —x7) fx2)

X1

Jj f(x) dx = sz Py (x) dx + J E5(x)dx

(x1 civarindan Taylor:)
£) = ) + £ er)or— ) + 00 e )2+ T )2
4)
+ .f( 4§E’) (X—X1)4
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MNiimerik Analiz 8. Hafta - Nimerik Integralleme

b X (x
[ e = [t =) + 626 xp? + CED ey

’ 1 (x X=x5 X2 A4 (& (x
I F2(4T)(X— X1)4:| + J f( éi( )) (X— X1)4 dx

X0

Xo

f(Q)(‘ET) 2hS

01) = 5 [flx0) = 2f) + )] ~ 1 f<4><a2>

X1

be(x)dx:rzpz(x)dx+J Ex()ox = 20 F0xr) + ...

a X0 X0

3 2
VA % [hiz [f(xo) — 2f(x7) + f(xz)] - % f(4)(52)]

L AD(&1) h°
60

S
RO B HRGRIRE)]

[ 0t = 210+ 2t + )] - 22 49

a

Tahmin Hata

Kapal Newton-Cotes formiilii (Genelleme)

[a, b] kapali aralik
Xo=a, Xp=b

X¢ = xo + kh h=" k=0,1,...,n

f(x)
\/ Pu(x) = Z F(xe) H b= )Z/))

/7—‘k

X0=@& X1 X2  Xp-1 Xn

n+1) (£ (x)) 2
69 = 2ad + T D [
k=0

b b 0
J F(x) dx = J Pa(x)dx = Z Vo Flxy)
a a k=0

!Claude notu: muhtemelen toplamin Ust siivi n olmali.
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MNiimerik Analiz 8. Hafta - Nimerik Integralleme

Tz Teorem

n
Z o f(x,) (n+1) adet noktadan kapali NC formili olsun n =1 — Trapezoid, n =2 — Simpson

k=0
—a

Xo=a, xpn=b ve h= p
Bdylece & € (a,b) sayisi, n cift ve F e C""2[a, b] olacak bigimde

b n n+3 dn+2) n
J F(x) dx = Z o Flxe) + W E) (”fi 21 (&) J E2(E=1)-- (- n)dt
a k=0 '

n tek ve Fe C"1[a, b]

, , hnt1 f{mH)(a) n o
e JO EE=1)--- (E— n)dt

[orj. ¢4
Agik Newton-Cotes formiili (Genelfeme)
(a, b) agik aralik
X_1=a, Xp41= b
b—a
Xy = Xo *+ kh hﬂm+2
k=0,1...,n
® X0, X1, ..., %Xn € (a,b)
X174 Xo x| ——— Xns1=b
n = 0 durumunda formily belirleyelim n = - Xg=a+h
# #
i e
F(E
f(x) = o) + £ (x0)(x = 0) + < (= x0)?
b X1 X1 1 X1
J F6) dx = J foeg) o+ J e or— ko) b+ ﬁj P (E0D) (¢ — x0)2 dx
a X_q X_1 2 X1
21X X
X=X 1 ]
= o —x)+ 160) E2 N s L [ o x)? e
2 2 X9
h?’
= 2 o) + ()
(Son satinin basinda karalanmig bir ifade var,)
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Niimerib Analiz

8. Hafta — Mimerik futeym//eme

yguloma.
Ornek
1 e+1
31 31 1
1 dx=—— =" =0,19375 —dx = 0,2725
| )JO,SX X~ 160 ~ 160 %) L A
Integrallerin dederini Trapezoidal ve Simpson formilleri kullanarak tahmini hesaplayiniz
B cb'z&'m:T) f(x) = x4 05 <sxs 1 x0=05, x3=1, h=b-a=1-05=0,5
N —~—
a b
b h
J f(x) dx = > [f(xo) + f(xﬂ}
a
1
0,5 111 17
4 ) 4, .4
dx=—|(0S5)"+17| == |—=+1| =—=0,26
JOISX x= |09 +17] 4{16 ] 6q ~ 02
Simpson
b = —
h =0,5 = + h
[ foae =3[0 + 4ty + f02)] T
a 3 xy =1 = %61
1-0,5
h=T=l=O,25 x1=0,5+0,25= 0,75
1a [ /1\? S
=) va(l2) &
G o)
11 31 149
=t =+ 1 = =0,1940
12 [16 64 ] 1264
2) Xg=e X1 :;(O + h
xp=et+l h=242
etl—e 1
he +——1 =1
2 2
1
=e+—-=e+0,5
X =ets e
1 1 1 1
L 4 + =0,2727
6 |elne (%+e)tn<%+e> (T+e)ln(1+e)
—Cb'z&'m:xo:e, x1=1+e h=b—-a=1
etl
1 1 1 1
= - + =0,2863
L xtnx 7 2 [e[ne (1+e)[n(1+e)]

+ Orneb 3
Ara nokta formilint kullanarak

7'(/4 1
sinxdx =1—- — = 0,2929
Jo V2

bu integrali tahmini hesaplayiniz
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MNiimerik Analiz 8. Hafta - Nimerik Integralleme

Cé’zt‘im:
2 - b—a
J fody o = 2R flxg)— =
a 2
X0 =a+h
a=0
b =m/4
4= 7[/42—0 - /%

xo =0+ m/8 =18

/4 -
J sinxdx = 2 3 | sin(7t/8)

0
= % sin <%) ~ 0,3005
B
Ornek 4
0
J xn(T+ x) dx Trapezoidal, Simpson ve ara formilleri kullanarak hesaplayin

b 3
J F(x) dx = g[f(xo) + f(m)} - %f“(i) Tra...

a

(Sayfanin geri kalan bos.)
(Bu sayfa tahtanmin fotografi; 3. sorunun tahtadaki ¢620m0.)

1— Ornek 3
Ara nokta formill kullanarak

7[/4 1
sinxdx =1- —= = 0,2929
Jo V2

bu integrali tahmini hesaplayin

Ara nokta n=

Jb FOx) dx = 24 F(xo) 2

orijinal ¢gizim, s. 8
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a=0
b=m/4 n/a =
"= m/4-0 _ /% J sinxdx = 22 sin(m/8)

2 0 —
xo=0+m/8 =13 /4

_314 _ (180°
4 g
= 0,3005
(Bu sayfa da tahtanin fotografi; 4. soru.)
Ornek 4
0
J xln(T+ x) dx Trapezoidal, Simpson ve Ara nokta formilleri kullanarak hesaplayin
-0,5
b h h3
J f(x)dx = = [f(xo) + f(xﬂ} TLP((E) Trapezoidal v/
) 2 12
tahmini deger hata
S
= g [f(xo) + 4f(xq) + f(xz)] - 210 f(4)(E,) Simpson v/
—_—

hata
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