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Soru 1) [34 Puan] Tablodaki veri seti bir sensor kalibrasyonundan elde edilmistir. Buna gore,

a) Lineer egri uydurmayi yapin.

b) Bu egri uydurmanin mutlak ve bagil hatalarini her nokta igin ayri
ayri hesaplayin ve en buyuk olanlari belirtin?

Cozumlerinizi derslerimizde belirtildigi gibi tablolarda gdsterin. Mevcut olan yerlerde 3 ondalik

basamak kullanarak galigin.
b= X Xiyi—X NYi

Hatirlatma: For y=a+bx , SRS

Cozim1) a) b = L XY= X LY

and a=y—-b-x

(a) Do linear curve fitting. (b) Show absolute and
relative errors for each points separately, and
indicate the maximum ones? Show your solutions
in tables as indicated in our lectures. Work with at
least 3 decimal points where available.

Y xf-x Yx;
2 Ortalama

Xi 0 0.5 1 1.5 0.5
Yi -5.5 -0.5 4 -2 -0.667
Xiyi 0 -0.25 4 3.75

xi’ 0 0.25 1 1.25

Ortalama x = §2 X, = 13—5 =0.5

Ortalama y = %Z)’z = —§ = —0.667

Y xt— XX x 1.25-0.5-15 '

a=y—b-x=(-0.667)—95-05=-5.417

Boylece, y = —5.417 + 9.5 - x
b)

y -5.5 -0.5 4

y (hesaplanan) -5.417 -0.667 4.083

Mutlak Hata = (y — V) -0.083 0.167 -0.083

Bagil Hata= (y—9)/y 0.015 -0.333 -0.021




Soru 2) [33 Puan] Asagidaki tabloda yer alan otonom bir arag veri setini goéz onune alin. Asagida
verilen formul tablolarindan uygun olanini kullanarak, t=0 saniyesindeki ivmeyi mimkun oldugunca
dogru bir sekilde hesaplayin. En az 3 ondalik basamak kullanin.

t (saniye) 0.000 0.100 0.200 0.300 0.400 0.500 0.600
X (metre) 0.000 0.800 1.400 3.000 7.500 10.000 20.000
"(x —2h) (x—h) "(x) (x+h) (x+2h) . . .
o - - 1 - S - 1 : Consider the data set in the given table for an
(X - . .
l“bf”( : _— 1 2Pg(hy /2) — g(hy) | @utonomous vehicle. Compute the acceleration
1”2 f(x — S = - o ;
21 ) O 5 o - | G= 27— 1 at t=0 second as accurately as possible by
7 £ ) ) » o » X using the proper formula table from the given
Coefficients of central finite difference approximations of O(i*) ones. Work with at least 3 decimal places.
||_ f@) | flx+h | flx+2h) | fix+3h | fix+4m) | flx+5h) I[ fle=5h | flx—4h) | flx=3h) | flx=2h) | fx=h | fx)
2hf'(x) -3 4 -1 2hf'(x) 1 —4 3
I f(x) 2 -5 4 -1 ) - 1 = 2
203 " || -5 18 —-24 14 -3 218 () 3 —14 24 —18 5
9 () 3 —14 26 —24 11 -2 I () _2 11 24 26 14 3
Coefficients of forward finite difference approximations of O(h?) Coefficients of backward finite difference approximations of @ (h?)

Cozum 2) Veri setindeki ilk nokta oldugundan, ileri sonlu fark yaklagimi kullaniimahdir:

1

fre) =3z[2f0) =5 f(x+h) +4 fCx+2h) = f(x + 3h)]

p=2

h=0.1 ve h=0.2 s uygulamak igin yeterli veri noktasi oldugundan Richardson Ekstrapolasyon
yontemini kullanabiliriz.

g(0.1) =

g(0.2) =

0.1002

0.200?

o 22.(—140) — 75
B 22 -1

[2-(0.000) — 5 - (0.800) + 4 - (1.400) — (3.000)] =

—140 m/s?

[2-(0.000) — 5 - (1.400) + 4 - (7.500) — (20.000)] = 75 m/s?

= —-211.667 m/s?



Soru 3) [33 Puan] Asagida verilen veriler i¢in polinom interpolasyonunu yapin ve dogrulayin.

m
x 0 2 4 Py(x) = ag + ”mH("' — ;)
y 10 20 40 m:O to n-1 =1

Do the polynomial interpolation for the given
data, and verify it. Attn: What you obtain
should be in the polynomial form.

Dikkat: Elde ettiginiz sonug¢ polinom formunda olmalidir.

Cozum 3)
Po(x) = ay
Pi(x) = ap +a;(x —xq)

P,(x) = ag + a;(x — x1) + az(x — x1) (x — x2)

Po(x1) =y1=a, - ao=10
Pi(x))=ay+a,(x,—x1) =y, » 104+a;2-0)=20 - a;=(20-10)/2=5
Py(x3) = ag+a;(x3 —x1) + az(x3 —x)(x3 —x3) =y3 — 10+5(4—0)+a,(4—-0)(4—-2) =40
- a, =(40-10-20)/8 =1.25
y(x) = P,(x) = ap + a;(x — x1) + ax(x — x1) (x — x3)

y(x)=10+5x —-0)+ 1.25 (x — 0)(x — 2)
y(x) =1.25x% + (5 —1.25-2)x + 10
y(x) =1.25x2+2.5x+ 10
Dogrulama:
y(0) =1.25- 02 +25:-04+10=10
y(2) =1.25-224+25:2410=20

y(4) =1.25- 4> +25-44+10=40



