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X |y residuals GOAL

qx) —y To find the “best” fit
Xg| Y1 | a(X)-y; using a quadratic polynomial
X2 | Y2 A(X2) =Y, q(x) = ax® +-bx +-c.
X3 | Y3 0(X3) — Y3

Find coefficients a, b, and ¢
so as to minimize the differences between

Xo | Yo | A() =Y, g(x,) =ax’ +bx 4¢ and the datay, .

Namely, minimze the sum of squared residuals:

E=(000) =¥, +(a06)— v, )+ +(a0x,) -, )



METHOD
q(x) = ax’ +bx+c

E:<Q(X1) — Y1>2 ‘|‘<C|(X2) — y2>2 —|—---—|—<C](Xn) —Ya >2

Solve
d_E:O, d—E:O, d—E:O
da db dc

for a,b and ¢
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g(x) = ax* +bx+c
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g(x) = ax* +bx+c

E=(0.25a+0.5b+¢)—2)" +(a+b+c—5)

+(2.25a+1.50+c—4)" +(4a+2b+c—1)

Calculate d—E
da

dE

dE

S and set each equal to O.
C
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dE
da

g(x) = ax* +bx+c
E=(0.25a+0.5b+¢)—2)" +(a+b+c—5)
+(2.25a+1.50+c—4)" +(4a+2b+c—1)

— =2(0.25a+0.5b+¢) —2)0.25+2(a+b + ¢ —5)

+2(2.25a+1.5b+c—4)2.25+2(4a+2b+c—1)4
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g(x) = ax* +bx+c
E=(0.25a+0.5b+¢)—2)" +(a+b+c—5)
+(2.25a+1.50+c—4)" +(4a+2b+c—1)
dE
9 = 44.25a + 25b+15¢—37 =0
a
In a similar way, calculate (;—E and (:l_E and set each equal to O.
C
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g(x) = ax® +bx+c ’
dE ‘
— = 44.25a+ 25b+15¢—-37=0
a
dE Three equations
— = 25a+15b+10c—-28=0 * to solve for
glt_:) a, b, and c.
- = 15a+10b+8c—24=0
C

a:—7, b:173,

c=-5.75
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q(x) = —7x% +17.3x —5.75

Best quadratic fit (in the least squares sense)
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