3d orthogonal (A4, B are linear transformations)
ea:) = Axa:ew + Ayxey + Azxez

L{(
A=1 L(ey)= Ayer+ Ay e, + A, e,
L(e,)= As.ex+ A e y+A e,

A:cz Ary Azz
mat (A) = |Ayz Ay A
Azm Azy Azz

det (A) = ApeAyy Az — Ape Ay Asy — ApyAya Az + Ay Ay Ave + Az Aye Ay — ApAyy Ay
B L(ey) = Apzeq+ Azyey+ Ayze,
A=1 L(ey)= Aper+ Ay e,+A,.e,
L(e,)= Aex+ A, ey+A. e,
Tr(A) =Agz +Ayy + A,
Aleg Ney) = (AgpAyy — AgyAyz) ex N ey + (ApsAsy — ApyAss) ex Nes + (Ays Ay — AyyAiy) ey Ney
Ales) NAl(ey) = (AsaAyy — AsyAyz) €z N ey + (AppAsy — AgyAz) ex Ney + (AyaAsy — AyyAiz) ey Ney

L (e:'c) = (Amv + wa) [ (A'uw + Byw) €y + (Azw + Bzw) €z
A+B=1q L(ey)= (Agy+ Boy)ea+ (Ayy + Byy) ey + (Azy + Bzy) ez
L (ez) = (sz + Brz) €y + (Ayz + Byz) ey + (Azz + Bzz) €z
AB = L(ey) = (AzzBuy + AwyByy + Az2B.y) €x + (AyaBoy + AyyByy + Ay Boy) €y + (Aeo Boy + AzyByy + Az Bay) e
L (ez) = (Aszxz + AwyByz + szB z) (Aya:sz + AyyByz + Ayszz) ey (Aza:sz + AzyByz + Azszz) €z

L (em) = (Am - Bamc) €Ex + (A Byz) (Azac - Bzz) €z
A—-B=4 L(ey)= (Asy—Boy)ea+ (Ayy — Byy) ey + (Azy — Bzy) ez
L (ez) = (A:L’Z - Bmz) €y + (A Byz) (Azz - Bzz) €z
2d general (A, B are linear transformations)
A= L (eu) = Aupuey + Apuey
o L (ev) = Auveu + Am;ev
det (A) = Ayu Ay — Aup Ay
(eu : eu) (ev : ev) Auu + (eu : eu) (ev : ev) A'uv _ (eu : ev)2 Auu _ (eu : ev)2 Avv
(eu - eu) (ev - en) = (€u- ev)2 (eu - eu)(ev - en) = (€u - ev)2 (eu - eu)(ev - en) = (€u - ev)2 (eu - eu)(ev-ey) = (€u - €y)
A (eu A 671) - (AuuAvv - AuvAvu) eu N\ ey
Aley) NAley) = (AuuAoy — AuvAvy) €u N €y
B { L (eu) = Buueu + Byuey }
B

TT(A) = 2

L (ev) = Buveu + Byvey

A+ B = L (eu) = (Auu + Buu) €y + (Avu + B'L)u) €y
B L (ev) = (Auv + Buv) €y + (Avv + Bv'u) €y
AB — L (eu) = (AuuBuu + Auvau) €y + (Aquuu + Avavu) €y
N L (e'u) = (AuuBuv + Auvav) €y + (Aquuv + Avavv) €y
A—B= L (eu) = (Auu - Buu) ey + (Avu - Bvu) €y
N L (ev = (Auv - Buv) €,y + (Avv - va) €y

1 0 0 0
o -1 0 o0
9=1o 0 -1 0
0 0 -1
L(ey) = Tues+Tpeq+Tyey +T.e,
T = L (em) = Tyeg+Thex + TyxEy +T,.e.
= ) L(ey) = Tyet+ Toyer +Tyyey +Toye,
L(ez) = Tye+T e +Tey+ T, e,
L(es) = Tues —Tiper — Tiyey —Tie,
T — L(ey)= —Tper+Tpreqn+Toyey+ Ty e,
| L(ey)= —-Tpet+ Tyoeq +Tyyey+Ty.e.
L(ey)= -Tuer+T.pep+T.yey+T.ce,

tr (I) Ttt+Txm+Ty+Tzz
a-T(®b)—b-T(a)=0



