restart
interfacg warnlevet 0) : # Maple 12
with( LinearAlgebrg :
with( plots) :

planes
fxy:=z=0: #equation of an xy plane in 3D space
fzy:=x=0: #equation of an zy plane in 3 D space
fzx:=y=0: #equation of an zx plane in 3 D space

f2:=x+y+z=0: #equationofa plane whose normactoris (x + y + 2)
f3: = -x—y+2z=0: # aplané containingvector(x + y + 2)

pxy := implicitplot3d( fxyx=-2..2,y=-2..2,z=-2..2,axes= normal

style= patchnogrid color =cyan transparency= 0.6) :
pzy:= implicitplot3d( fzyx=-2..2,y=-2..2,z=-2..2,axes= normal

style= patchnogrid color =cyan transparency- 0.6) :
pzx:= implicitplot3d( fzxx=-2..2,y=-2..2,z=-2..2,axes= normal

style= patchnogrid color =cyan transparency= 0.6) :
p2 := implicitplot3d( f2 x=-2..2,y=-2..2,z=-2..2,axes= normal

style= patchnogrid color =green transparency 0.6) :
p3 := implicitplot3d( f3 x=-2..2,y=-2..2,2=-2..2,axes= normal

style= patchnogrid color =blug transparency 0.6) :

The operators/matrices

Rxy:= Matrix([[1, 0, 0], [0, 1, 0], [0, 0,-1]]) : #a reflection matrix across the x-y plane
Rzy:= Matrix([[-1,0,0], [0, 1, 0], [0, O, 1]]) # a reflection matrix across the z-y plane

Rzx:= Matrix([[1, 0, 0], [0,-1, 0], [O, O, 1]]) : #a reflection matrix across the z-x plane
I3 := IdentityMatrix(3) :

M1 := z(MultipIy(—u’ LD ,Transposf—u’ Ly ) )j —13, # 2(AK) -1
V3

J3
M2 := |3—2(Mu|tiply(—<l’ LD ,Transposf—u’ LD ) )) #1—2(AA)
J3 J3
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[ Reflection of VectorA =x +y +z across the x-y plane
> Azziwl,l,]}: # vector A
J3

Al := Multiply (Rxy, A); # vector A’
a = arrow(A color=blue) : al:= arrow(Al, color=gray :

0= evalf( 180 -co§1(DotProduct AAl)) ); #angle between A and Al

T
display [a, al, pxyl, axes = normal, tickmarks E 4, 4)4scaling = constrained, label§= X, Y},Z
orientation= [17,_66]) X
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| Reflection of VectorA =x +y +z across the z-y plane
> A:=L-<1,1,l>: # vector A
J3
A2 := Multiply (Rzy, A); # vector A’
a:= arrow(A color=Dblue) :
a2 := arrow(A2, color=gray) :

0= evalf( 180 -co§1(DotProduct AA2)) ); #angle between A and A2

I

display( [a, a2, pzy, axes = normal, tickmarks £ 4, 4]4scaling = constrained, label§= X, Y],Z
orientation= [17,766]) ;
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. Reflection of VectorA = x +y +z across the z-x plane
> Azziwl,l,]}: # vector A
V3
A3 := Multiply (Rzx, A); # vector A’
a := arrow(A color=blue) :
a3 := arrow(A3, color=gray :

0= evalf( 180 -co§1(DotProduct AA3)) ); #angle between A and A3

T
display [a, a3, pz}, axes = normal, tickmarks £ 4, 4]4scaling = constrained, label§= X, Y],Z
orientation= [17,_66]) X
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Reflection of Vector A'=x+y-z by (I— 2(AAT))

> A4 := factor( Multiply(M2 A1)): # using |—2( AA'). Reflectiorof Al across planef2
a4 := arrow(A4 color=green) :

0 := evalf( 180 -co§1(DotProduct AA4)) ); #angle between A and A4
T
display [a, al, a4, pxy, pR axes =normal, tickmarks E 4, 4]4scaling = constrained, label§= X,
Y,Z], orientation=[ -45, 86]) ;
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Reflection of Vector A'=x+y-z by (@AAT) - I)

> Ad:= Multiply(M1, A1); #using 4 AA) - I. Reflectiorof AlacrossvectorA; planef3
a4 := arrow( A4 color=black) :

0 := evalf(@ -co§1(DotProduct AA4))

j; #angle between A and A4

T

display([a, al, a4, p3, pxy axes =normal, tickmarks £ 4, 4]4scaling = constrained, label§= X, Y,
Z], orientation=1[-31, 76]) ;
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Reflection of Vector A'=-x+y+z by (I— 2(AAT))

> A5 := factor( Multiply( M2 A2)): # using |1—2( AA'). Reflectiorof A2 acrossplanef2
ab:= arrow(A5 color=green :

0 := evalf( 180 -co§1(DotProduct AAb)) ); #angle between A and A5
T

display [a, a2, a5, p2, pZy axes =normal, tickmarks E 4, 4]/4scaling = constrained, label§= X,
Y,Z], orientation=[ -45, 86]) ;
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Reflection of Vector A'=-x+y+2z by ((Z AA) - I)

> A5 := Multiply(M1, A2);: #using A AA) - I. Reflection of A2acrossvectorA; planef3
ab:= arrow( A5 color=black) :

0 := evalf( 180 -co§1(DotProduct AAb)) j; #angle between A and A5
T
display([a, a2, a5, p3, pzly axes =normal, tickmarks E 4, 4]/4scaling = constrained, label§= X, Y,
Z], orientation=1[-31, 76]) ;
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Reflection of Vector A'=x-y+z by (I— 2(AAT))

> A6 := factor( Multiply( M2 A3)): # using |—2( AA'). Reflectiorof A3 acrossplanef2
a6 := arrow(A6, color=green) :

0 := evalf( 180 -co§1(DotProduct AAB)) ); #angle between A and A6
T
display [a, a3, a6, p2, pZxaxes =normal, tickmarks E 4, 4]/4scaling = constrained, label§= X,
Y,Z], orientation=[ -45, 86]) ;
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Reflection of Vector A'=x-y+2z by (ﬁ A&) - I)

> A6:= Multiply(M1, A3); #using 4 AA) - I. Reflectiorof A3acrossvectorA; planef3
a6 := arrow(AG color=black) :
0 := evalf( 180 -co§1(DotProduct AAB)) j; #angle between A and A6

T
display([a, a3, a6, p3, pzxaxes =normal, tickmarks E 4, 4]4scaling = constrained, label§= X, Y,
Z], orientation=1[-31, 76]) ;
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