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Computation of Coefficients for Orthogonal Polynomial
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ABSTRACT

Orthogonal polynomial coefficients for unequal intervals and unequal replicates can be
calculated by solving equations. They are based on the conditions necessary for orthogonality.
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Ly =-2+1= -1
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0 4 4 (aj+0) = 4a|
1 5 5(a+D) = Sa; + S
3 5 S(a+ 3) = Sa + 15
4 4 4(aj+ 4) = da + 16
ninwdneafselnues, erl; = 0 @)
dobu da) + (5a1+5) + (Sa +15) + (42 +16) = 0
182 + 36 =0
aj = -36 = -2
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wldy = 2+0 =22
Ly = 2+1 =1
Ly = 2+3 =1
Ly = 2+4 =2
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SriQi =40

ErlLlQ] = 0 .
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1 5 5[a2+ b2(1)+(1)2]=532+ Sby + 5
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3 s 5 [ay + by + 32= say + 1565 + 45
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4 4 4fay + by + @2= 4a, + 16b, + 64
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n (s) 31§

4ay + (Say+5by+5) + (Say+15by+45) + (4ay+16by+64) = 0
18ay + 36by + 114 = 0

n (9) 3'le

(4ay)(-2) + (5ay + Sby + S)-1) + (Say+15by+45)(1) + (day+ 16by +64)(2) =

42by + 168 = 0
NN (13) WA by ladail by = -168 = -4
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1832 = 144-114 = 30
a =30=S5
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sofwQ = S40+0 -5
Q = §HEAO+I = 4
Q = s = 4
Q = SrHTI6= 3
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Q = 5
Q = -4
Q3 = 4
Q4 =3
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agld+5+5+ 4+ bz[(4)(0) LB+ + @ @] +[@02 + )12 + (532 + (4)(4)2] =0
18ay + 36by + 114 = 0 (14)

a6+ bli1a]+[@0° + ©13 + ©B3 + @@)= o

36a, + 114by + 396 = 0 (15)
(14) x 2 :36ay + 72by, + 228 = 0 (16)
(15)-(16) : 42by + 168 = 0 an

aswinlaineums (12) = (14) uaz (13) = (17)
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nc¢ = 4[a3 + b3(0) + ‘:3(0)2 + (0)3] = day

G = 5[33 + bs(l) + C3(1)2 + (1)3] = Say + Sby + Sc3 + 5
r3C3 = S[ay + by3) + ¢33 + @3] = Say + 15by + 45cy + 135
14sCqy = 4[33 + by(4) + c3(4)2 + (4)3] = 4ay + 16bg + 64cy + 256
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4ay + (5a3+5b3+5c3+5) + (5a3+15b3+45c3+135) + (4a3+16b3+64c3+256) =0
18a; + 36b; + 114cy + 396 = 0 23)
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(423)(-2) + (Sag , Sby + 5c5 + S)(-1) +(Sa3 +15by + 45¢cq + 135)(1) + (dag + 16b3 + 64c3 +256) (2)=0
42by + 168cy + 642 = 0 24)
n (22) a2le
(4a3)(5) + (5a3 + Sby + 5cy + 5)(-4) + (523 + 15b5 + dScy + 135)(4) + (423 + 16b3 +256)(5) = 0

120cy + 720 = 0 (25)
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1N (25) W cy leaait
C3 = -720 = -6
120
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42b3 + (168)(-6) + 642 = 0
by = 366 = 61
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18a3 + (36)(%)+ (114)(-6) + 396 = 0
18a3 + 2,196 - 684 + 396 = 0
7
ag = -180 = -10
asmn 7
C;=10+0+0+0 =-10
T 7
Cy=-10+61 +(6)+1=16
7 7 7
C3 = -10 + (6D3) + (-6)(9) + 27 = -16
7 7

—-7_
Cq =10 + (6D + (6)16) + 64 = 10
I

Cl = -5
C2 =§
C3 = -8
C4 = 5
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Cubic : ager; + byer;Xj=—+cqer;X;2 +erX> = 0
a3£riXi + b3£rlX12 + C3€riXi3 + Srle4 =0

a3£riXi2 + b3£riXi3 +c3eriXi4 +£rixi5 =0
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0 4 2 5 5
1 5 1 4 3
3 5 1 4 8
4 4 2 5 5

(26)
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er.L.
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@2 + O)CD + D) + ()
-8-5+5 +8

0

@G) + )4 + )4 + (A(O5)
20-20 -20 +20

0
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er:C. = (D5 + 5)8) + (5)(-8) + (4)(5)
= -20 +40 -40 +20
= 0

erLiQi= WD) + G)CD(4) + G4 + (@)2)(5)
= -40 +20 -20 +40
= 0

enLiCi= (@25 + S)-D@B) + )1)-8) + (2)(5)
= 40 -40 -40 +40
= 0

enQiCi=  (DO)-5) + GHDB) + HA(8) + A(S)S)
= -100-160 +160 + 100
= 0
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3. mIunsumMImafonalrsunisaadl
Linear o +€riXi =0
P 2 _
Quadratic : QEr+byerX; + er;X; =0

2
328 r,X‘ + bzerle +eriXi2 =0
Cubic : aje 1 + b3£rle + c3sriXi2 +sriXi3 =0
338 riXi + b3srixi2 + C3€I‘ixi3 +€riXi4 =0

33 srlez + b3erle3 + c3£riXi4 +£riXi5 =0
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