
> restart:with(linalg):

Warning, the protected names norm and trace have been redefined and
unprotected

Rotating the rectangular duct opening in GC2 through a clockwise angle of
arctan(3/4) about and axis on M and with direction numbers {3:0:4}to get the
required new coordinates, with respect to M(14,6,4.5), of the duct corner point
coordinates
Am(15.04,-2.4,3.7),Bm(7.84,9.6,9.12),Cm(12.96,14.4,5.28),Dm(20.16,2.4, -0.12)
from the unrotated one Ap(6,-4,-4.5),Bp(-6,-4,4.5),Cp(-6,4,4.5),Dp(6,4,-4.5)
and then adding those of M to get actual locations A,B,C,Dd.
GC2RRD02i.mws, 10-02-09.

> rm:=matrix(4,4,[c0^2+c1^2+c2^2+c3^2,0,0,0,0,c0^2+c1^2-c2^2-c3^2,2*(c1
> *c2-c0*c3),2*(c1*c3+c0*c2),0,2*(c2*c1+c0*c3),c0^2-c1^2+c2^2-c3^2,2*(c2
> *c3-c0*c1),0,2*(c3*c1-c0*c2),2*(c3*c2+c0*c1),c0^2-c1^2-c2^2+c3^2]);

rm :=


c0 2 + c1 2 + c2 2 + c3 2 , 0 , 0 , 0

0 , c0 2 + c1 2 − c2 2 − c3 2 , 2 c1 c2 − 2 c0 c3 , 2 c1 c3 + 2 c0 c2
0 , 2 c1 c2 + 2 c0 c3 , c0 2 − c1 2 + c2 2 − c3 2 , 2 c2 c3 − 2 c0 c1
0 , 2 c1 c3 − 2 c0 c2 , 2 c2 c3 + 2 c0 c1 , c0 2 − c1 2 − c2 2 + c3 2


> c0:=sqrt(.8):c1:=-.6*sqrt(.2):c2:=0:c3:=-.8*sqrt(.2):rm:=minor(matrix
> (4,4,[c0^2+c1^2+c2^2+c3^2,0,0,0,0,c0^2+c1^2-c2^2-c3^2,2*(c1*c2-c0*c3),
> 2*(c1*c3+c0*c2),0,2*(c2*c1+c0*c3),c0^2-c1^2+c2^2-c3^2,2*(c2*c3-c0*c1),
> 0,2*(c3*c1-c0*c2),2*(c3*c2+c0*c1),c0^2-c1^2-c2^2+c3^2]),1,1);

rm :=

 0.7440000000 0.6400000000 0.1920000000
−0.6400000000 0.6000000000 0.4800000000
0.1920000000 −0.4800000000 0.8560000000


> Ap:=matrix(3,1,[6,-4,-4.5]);Bp:=matrix(3,1,[-6,-4,4.5]);Cp:=matrix(3,
> 1,[-6,4,4.5]);Dp:=matrix(3,1,[6,4,-4.5]);M:=matrix(3,1,[14,6,4.5]);

Ap :=

 6
−4
−4.5


Bp :=

 −6
−4
4.5


Cp :=

 −6
4

4.5


Dp :=

 6
4

−4.5


M :=

 14
6

4.5





> A:=evalm(multiply(rm,Ap)+M);B:=evalm(multiply(rm,Bp)+M);C:=evalm(mult
> iply(rm,Cp)+M);Dd:=evalm(multiply(rm,Dp)+M);

A :=

 15.04000000
−2.400000000
3.720000000


B :=

 7.840000000
9.600000000
9.120000000


C :=

 12.96000000
14.40000000
5.280000000


Dd :=

 20.16000000
2.400000000
−0.120000000


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