>

>

>

restart;
# Figure out weights for Simpson's rule which is
# exact for quadratic polynomials
pO:=x->1;
pl:=x->X;
p2:=x->x"2;
p0:=x—1
pl:=x—Xx
}92::x—>x2
10:=int(p0(x),x=-1..1);
[1:=int(pl(x),x=-1..1);
12:=int(p2(x),x=-1..1);
10:=2
I1:=0
2
12: 3
g:=f->w0*f(-1)+w1*f(0)+w2*f(1);
q:=f-wof(-1)+wIlf(0)+w2f(1)
QO0:=q(p0);
Ql:=q(pl);
Q2:=q(p2);
QO:=w0+wl+ w2
Ql:=-w0+w2
Q2:=w0+w2
W:=solve({10=Q0,11=0Q1,12=Q2},{w0,wl,w2});
1 4 1
W:={wO0 3,wl 3,W2 3
# Thus the method is
subs(W,q(f));
Lrcn+iro+tra
3 3 3
# Find a similar rule exact for cubics
p3:=x->x"3;
p3::x—>x3
g:=f->wO*f(-1)+wl*f(-1/3)+w2*f(1/3)+w3*f(1);
q:=f—>w0f(—1)+w1f(—%)+W2f(%j+w3f(1)
QO0:=q(p0);
Ql:=q(pl);
Q2:=q(p2);
Q3:=q(p3);
QO:=wO0+wl+w2+w3
Ql::—WO—%w1+%w2+w3
1

Q2:= W0+% wl + 9 w2+ w3
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1 1
=-Ww0— -z wl+ - w2
I Q3 w0 27w +27w +w3
> 13:=int(p3(x),x=-1..1);
_ I3:=0
> W:=solve({10=Q0,11=Q1,12=Q2,13=Q3} ,{w0,w1,w2,w3});
—Iwo=L wi=3 wo=3 31
i W.—{w0—4,w1 4,w2 4,w3 4}

> # Thus the method is
subs(W,q(f));
1 3 1 3 1 1
— f(-1 —fl-= = fl = — f(1
s (35 )
> # Find yet another rule that is exact for quartics

> p4i=x->x"4,;
4

I p4:=x—X
> 14:=int(p4(x),x=-1..1);
I4:=g
5

> q:=f->wO0*f(-1)+wl*f(-1/2)+w2*f(0)+w3*f(1/2)+w4*f(1);

q:=f—>w0f(—1)+w1f(—%) +w2f(0)+w3f(%j L waf(1)
> Q0:=q(p0);
Ql:=q(pl);
Q2:=q(p2);
Q3:=q(p3);
Q4:=q(p4);
QO:=wO0+wl+ w2+ w3+ w4
Ql:=—w0—%w1+%w3+w4
Q2:=w0+iw1+iw3+w4
Q3:=—w0—%w1+%w3+w4
._ 1 1
I Q4:= w0+ 16 wl—i—16 w3+ w4
> W:=solve({l0=Q0,11=0Q1,12=0Q2,13=0Q3,14=Q4} ,{w0,wl,w2,w3,w4});
W':{szl w1=2 WZ:i w3=£ w4=l}
| ' 45’ 45’ 15° 45’ 45

> # Thus the method is
subs(W,q(f));
7 32 1 4 32 1 7
B 45f( 1H_45f( 2)+15f(0)+45f(2)+45f(1)
| > restart;
> # Note that the form of the quadrature can place the location
# of the x_k's in arbitrary places as long as they are unique.

=> g:=f->wO0*f(-sqrt(2))+wl*f(sqrt(2));
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q:=f-wof(-J2) +wif({2)

> p0:=x->1;
pl:=Xx->X;
p0:=x—1
L pl:=x—Xx
> 10:=int(p0(x),x=-1..1);
1:=int(pl(x),x=-1..1);
10:=2
_ I1:=0
> Q0:=q(p0);
Ql:=q(pl);
QO:= w0+ wl

_ Q1:=—w0\/7+w1\/7

> W:=solve({I0=Q0,I1=Q1},{w0,w1});

| W={wl0=1,wl=1}

> # Thus, an alternative to the trapezoid method is
subs(W,q(f));

; f(-V2) +r(J2)
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