>## Assignment #9 Mast 334/ Math 354 Sol utions
>## Problens le and 2e page 506:
>f:=x->cos(x)/2+sin(2*x)/3; ## x in [0, 1]

# Linear |east squares : Pl(x)=ax+b

# Equati ons:

EQL: = a*int(x"2,x=0..1.0) +
b*int(x,x=0..1.0)=int(x*f(x),x=0..1.0);

EQ2:= a*int(x,x=0..1.0) +
b*int(1,x=0..21.0)=int(f(x),x=0..1.0);

1
f.—x®§

EQ1 = 0.3333333333 a + 0.5000000000 b = 0.3360192370
EQ2 := 05000000000 a + 1.C b = 0.6567599652

>sol ve({ EQL, EQ2}, {a, b});
{ b=0.6109244388, a = 0.09167105284 }

cos(Xx) + %s’n(z X)

>## Answer: P1(x)=0.091671*x+0.610924
HHt

Hit
# Quadratic |east squares : P2(x)=ax"2+bx+c
# Equati ons:
a:="a' ' :b:="b':c:="¢c'":
EQL: = a*int(x"4,x=0..1.0) + b*int(x"3,x=0..1.0) +
c*int(x"2,x=0..1.0)=int(x"2*f(x),x=0..1.0);
EQ2: = a*int(x"3,x=0..1.0) + b*int(x"2,x=0..1.0)+
c*int(x,x=0..21.0)=int(x*f(x),x=0..1.0);
EQ3: = a*int(x"2,x=0..1.0) + b*int(x,x=0..1.0)+
c*int(1,x=0..2.0)=int(f(x),x=0..1.0);
EQ1 := 0.200000000G + 0.250000000( + 0.333333333% = 0.222461954¢

EQ2 := 0.250000000@ + 0.3333333333 + 0.500000000@ = 0.336019237(
EQS3 := 0.3333333332 + 0.500000000 + 1.0¢ = 0.656759965:

>sol ve({EQL, EQ2, EQ3},{a, b, c});
{ a=-0.7375119328, c = 04880057831, b = 0.8291829861 }

>## Answer: P2(x)=0.737511*x"2+0. 829182*x+0. 488006
>
>## Problem 11 page 506
>## Laguerre polynomials on [O,infinity) with wx)=exp(-Xx)
LO: =x->1;
L0=1

>wW. =X- >exp(-X);
Bl:=int(x*W(x),x=0.0..infinity)/int(w(x),x=0.0..infinity);



w=x® e

B1 := 1.000000000

>L1: =x->x-1;

## Just to check we cal cul ate

int(LO(Xx)*L1(x)*WM x),x=0.0..infinity);
L1 =x® x-1

-0.4857225733 10°°

>## It is practically O
B2: =int (x*wW(x)*L1(x)"2,x=0.0..infinity)/int(wx)*L1(x)"2,x=
0.0..infinity);
C2:=int(x*wW(x)*L1(x)*LO(x),x=0.0..infinity)/int(w(x)*LO(x)"
2,x=0.0..infinity);

B2 :=3.00000000(

C2 :=1.00000000(

>L2:=x->(x-3)*L1(x)-1*LO(x); expand(L2(x));
L2 =x® (x- 3)L1(x)- LO(x)

Xo- 4X+ 2

>## Just to check we cal cul ate

int(LO(X)*L2(X)*WM X),x=0.0..infinity);

int(LL(x)*L2(X)*WM X),x=0.0..infinity);
0.260208538210'1

0.4282598581101°

>
B3:=int (x*W(x)*L2(x)"2,x=0.0..infinity)/int(wx)*L2(x)"2, x=
0.0..infinity);
C3:=int(x*W(x)*L2(x)*L1(x),x=0.0..infinity)/int(w(x)*L1(x)"
2,x=0.0..infinity);

B3 := 5.000000000

C3 := 4.000000000
>L3:=x->(x-5)*L2(x)-4*L1(x);expand(L3(x));
L3:=x® (x- 5)L2(x)- 4L1(x)
x2- 9x2+18x- 6

>## Just to check we calcul ate

int (LO(x)*L3(x)*WM Xx),x=0.0..infinity);

int(LL(x)*L3(x)*W(x),x=0.0..infinity);

int(L2(x)*L3(x)*Wx),x=0.0..infinity);
01419221632 10



0.7315654159 10°¢
-0.5697827582 10

> ### Probl em 12b page 507
>f:=x->exp(-Xx);

f=x® e

>## Cal cul ating coefficients:

a0: =int(f(x)*LO(X)*WM(x),x=0.0..infinity)/int(w(x)*LO(x)"2,Xx

=0.0..infinity)

al: =i nt(f(x)*Ll’(x)*w(x),x:0.0..infi nity)/int(w(x)*L1(x)"2, X

=0.0..infinity);

a2:=int(f(x)*L2(x)*WM(x),x=0.0..infinity)/int(wx)*L2(x)"2,X

=0.0..infinity);

a3:=int(f(x)*L3(x)*Wx),x=0.0..infinity)/int(w(x)*L3(x)"2,x

=0.0..infinity);
a0 := 05000000000

al := -0.2500000000
a2 = 0.06250000000
a3 = -0.01041666667

>## Linear:
P1l: =x->al*L1(x)+a0*L0(x): expand(P1(x));
- 02500000000 X + 0.7500000000

>## Quadratic:
P2: =x- >P1(x) +a2*L2( x) : expand( P2(x));
- 05000000000 x+ 0.8750000000 + 0.06250000000 X2

> ## Cubi c:
P3: =x- >P2( x) +a3*L3( x) : expand( P3(x));
- 0.6875000000 x+ 0.9375000000 + 0.1562500000 X2 - 0.01041666667 x°

>plot([f, P1, P2, P3],0..10, col or=[red, green, bl ue, yellow]);
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