Discussion Y- \ﬁ?

5. 5. !0'

Keview of P*P/?M}f/m 2. ¢, (pil%)

V, W vector spaces, doel/=n, odmW=um,

B, B’ : ordered toses for V, C, C': prdered  pases for W

T T W, A Irear trarsformation

[/’]g D pratriX }”é/DI—eJ{’ﬁt&(—t’/bn of T with respect to pases B and &

® =[I£/V]3 , P = [Zo/w]C ! matrizes of céa/(je of- basss.

T ,, L TJQ m
Vg — A Prop(2.4) R
) [ L (e T 7 @=L L () | raal
VB’ _T Wc' LT]:' ,R ’

T = Ifw e Toltd)' = [TI5= 1014 CTIS [1dv],
= (IS TTIE (£2d, 38
= P Tl &

() We peed +o Ver/‘/:y (515 pirby. Cleark, (I, I)(A> = JTAI" =A.
Since (R, BYLP, BYWAY = (P, &) (RAB™) PULRABR™S @, =
(PPYA(Gm)" = (RP, Qi) (A, and (P, BIP,0)=(PP, 88,
m (1, the asSociotive [aw /zé/afs, too .

( Exerure Whae i we defmed (P, OYAY = PAR 2 )

)

(b3, The cperation defmed in (8) is just change of boses. Froposition 2.9 (pl4)
saids that if rankA =r, then A s in the orbit of <he matrix of the
form (Z10YUp 1Y), that is, matrices of <he same rank are in the same.
(F—orbit. 50, i k=mm(m, n), ¢hen

S =1 real mxn matrices}

=10} U Y matrines of renk =1} U V mmatrizes of rank = 23 u ... v

1 maerices of ronk = k {.

(¢). Let P € Glm(RY and Q= A= (A,, ‘Au) € GLn(R) , where
An ' An

Au € GLy(R). Suppese (P R) € Sgab([L[2]), ie, pirjola™ = [I]o],



. 64
[1({0] = P[Lio]Q™ = P[Z/O}(AM‘AH. \ = [p)o](A."A.;) \
AviAu ) A | Ao

= [ PAu { Phx].
S0 we hdl/e /DAn = 1 aﬂd IDAIZ = 0/ /é., A// = P-{ ﬂ")d /4:2’:‘ P-IO = 0.

Thus, Seab(LL0]) = g <(>, (%42)) / pecnmumj

(555

Without [oss of genernlity, we may set S=3Lz.3 451, A=11L2.37
and B=34¢ 57, By , the oction w»res/oono/; o a homomar/ah‘fm.
g = S X\ = Si X (a. Becawse the action s Saithtful, the map ¢

is mjective. Thus, we may identify (1 with its imege @Gy < §sx (G, e,
we may regurd (T as a subgroup Of N2 X Ca. In particular, [a] < [ Ssx G
=12. By the courtmg formula, |G| s a multiple of [A] =3 and [B] = 2.
S0 we must have |Gl=4b o 1G] =12.

U 1Gl=12, then G = S3xla. 5 acts on A=]L 2,3 ac usual, ond
the poptriviel  element of (o transpose ¥ and 5.

Zf- [G) = é, then (7 =~ (3 x {; o» &

e

S, spce these aAre the on/7
groups of order 6.

i) g o= (ixCa 1 f (3 =L4%) and (. =44y, then the action 3 defmed
by sendrg o o the permutation (1235 wnd 4 to (45).
i) & S5 1 Mote (7 3 not the subgroup s x 1Y of S X Cs, becaute
it would imply he orbits are 31,2 2], 4¢3 45). Let O3 = < X, ‘;}]
D= Yr=t yx=xtyg )y =3, %, X Y xy, 2G4 and O =laor=15
=30, 0] let X=1(x,1) ard M=(Y, ), Cne con «/erify X3="=01.1)
and X = X1 in S x (s, & 3 the scbgroup of Sz X Lo genested by

X and \1, whith  puast  be /?L/Ylar/ohfz. o JB‘ X coyye_f/)ﬁﬁd.(’ 2o (/X ;>/ ﬁno/
N OXM, XM po;re:/mna( +fo (475).

g’gmar[g, I the [lost cose of [7 = Jg, e can defme o ﬁpmomorp/»ﬁ'm—
o3 — Vi x (s c//'re(\—f/y 57 T — (T, s9n(Ty).



6. 1.5 | \’70

Al we obsered m Discassion { . canu\74¢/bn opem—t/’on does rot c/vmjc

he properties af bemj DK errtntivrt — [reservi g and  ha "’hj a Fixed poxmf.
M ore prac/}e/\/, for £, j e M, we hloace

i) f Is orientatiorn- preservmg = 4f g7 s srientation - preterving
) f fixes 2 =7 GF 47 Fixes Gux.
Because shese +two pm/ﬁr—t/‘ex determine ¢he ¢7pc ( rotation, translation
reflection, glide ) of a motion, <he co;/(/'p/fmf/bn operation does rot c/mnfe

the types of motion. Moreover, becoause the miptions are r/‘j,‘d, ’e., distonce -

p)’egerw)oj, the [ength or angle of motion is alse ivarient under con 1 ugation.

Hor exemplt, 4 retation by Ld /s conjugate Lo another rotation by 10 (possibly
arvund  different fixed pomt ) ond a +ranslation by A s cenugate to Some
translarion by Z, with [K] '=)ZI 70 sfe zhi2 moré pr“eo/}e/y, we wse (Z.4%)
and (2.5) on pege 159, Lecause the grovp M 3 generated by ta, fo., ard ¥,
1t stuffices to vestigate  conjdgations  between hem. (Why 1) We have

‘l‘._b —fa ’fl;' = ‘é’a. .

Po ta /0&—/ 44,00 j:tmn:/a—ticns and o] = /ﬂe(m( = |r ],

r ta k! = t ria)

tu /04‘ fé‘-l = zLa-f,D,(—a) /5

~—

/) ry ’A ) 97, = p-;\\.\\\

(Cf. Cor'o//an/ (2. §Y P the first one )
Fope K= p
/D & -6 //""5\ f. PrDPD?/\th?’I @J’)

N

= rototions and 16l =1-61,

to ¥ tu! {’f -
o atrt-0y F = reflecrivns ( not @/ides >,

Pe /00” = P ¥ of. [ 5::2; ,7]

Fror o=

Therefore, we see
M = 1 the ia/cn—t:i-t\/j U U ‘z +trarslatibns b\/ R and (D= i(

Fryo

U otutions 5y 8 8]

06<CPLTL

U U i@l.‘d&s alunj o and }E’]:)—j

ryo

U 1 retections j .



