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"# ,l (e an example of- o Polgen with the Symmetry  group Cd).

Note 7hese are
cbtamed ' First by
‘/«“‘émj A sauare

and then removirtg or Mé/mj 4 congruent pleces, so that (¢ has no reflestion Symmetry.
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Exercise ! .Zp(em';fF\/ which one 3 which !
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See the first half of the proof of Theorem 3. Y (pléh).
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Recall zhe defmrtion of o nermed ,méj/«pu/o ( Def/n}‘ﬁ'bn ‘z‘f, /)';‘2) ond
its egaivalent, E 4 13 b (p12). By Propositien2. 1l (plbl), we have
prOfP” = O’ %+ () Ffor -t,;,é M, so O is not a nemwwd J‘Mbjrpa}o of M.

lé. 2. Lﬁi

Be)?vj af)eﬁfaﬁbn*reuerxlhj, 71 S €itheér o réflectisn or a \?/M/e . ond con
be exprevsed as m=Lifpr b (2.4 or oas iy = €F+ p 4y [£2.15 B,

D) I ik oa reflectien, then, 061//\9143/7, m' j 2he jdentity. If m iF a

e N
y//‘a/e a/onj U, then mT S a +renclatron 137 2"27.

m = reflestion m = glide mte)
> P : - ;7.
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;D mlﬁ(taﬁé)/)(fﬂ/‘ﬁ’ }/> = ‘faﬁs(fna) k)/DB}/ = —Z}‘[’Z%}-(a)/’k)(/o"ﬁ }‘))’" =
Tatproy fo-o ¥ = Ftasprwmy 5 o translation. ( We wsed (2. 5) (pl159) ).
(H) MAMES = 829(/ tf[l’.f+/3>+ﬁ _ ew(e—iﬁz_(_/})_{_/g — Z+(e‘9p'—r,8) s

& ttans lation .
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(0) (=) (ee x€ L. . 4 Then A, mix), mUx) are colrmear

pd mex) mnxx)

mLX)
(é':‘) ij‘ X & ,(, +hen . Y, A, M), h’))L)t) are not co//hear.
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(b Zince m*x> =% X, m =% id ond » 5 a glide reflection aleng o [me, say, L,
If 2 &p' | then A, MmN, mMXY cre not colsreoar by (A (&)} A coptradiction,
S0 e, Similacly, netimg m™' ¢ alse a glide a/aﬁj L) e get mruoe L
§/§armj ‘e points o ond mTcx)  m cormmiort |, the Imes £ ansl 27 cojneide .

Thus s o gfide along 4.

5.3, 1]
A/ﬁfé/ M Dn/ #Z:’l’lg ::? #zg—/—; Xl = #Zk4"1= Z”k => g.'zk'z Z_k ‘forkéz
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@y -3, =11 ) = 3L 43, ) =iy z%je{ xﬂgt
4, X1 = 1 z‘] bir 29 g, 27 = 3xy 2yl = 1?
b= 3 = 4L i ey, 20 = ey, %431- ux’ Jxry
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by Bywads, H=311%%Y V¢ a nomel subgronp of Do and [DefH | =2¢/2 =10
Let X=oH and M= gH be elements of bo/H. We jpave XT=(xH)" =
WH = 27X =3 0 = H and Y= (gHY = g H = H. Moresver,
YK = (WHMAHD) = 4x5H = 6o yo H = (X"HY(YH) = X' S0 X and Y
srnfy +he ww;/;ona//nj relezions in Dg . Spice X oand Genesare
Do/ H, we conclude Oi/H = D5 Ly Proposition 34 (p165).

&y lLet D= <Kxg [ A=l yP=1 gx =24y, pso= <X, | K720, =1
X=X 7, and He=COd=<ala =172, et A=1L(X, a5 € Dex (0 oned
B= (Y. 15& DsxCoxy. Verify vhe Pllawings © 1) A= (1, 1) » B*=c1, D),
3) BA= A"B (Mote A= AT = (X% 0 wod XX =X =XEY) @ A and B
generate Dy x Civ), By P»fp/w/—mn 3.6, the osighments X< A and g4 3

gt on /}mor/aA!Jm. between Do and D5 x C(ry = Dgx H

(5.5‘.0/!

The po::ib/e SymmetHes ore reflection V¥V in the horizontel center [me
ond  transiations generaged by a wnit translation t. Note 1 and + commute.
50 zhe tymmetry Greap S =<r ¢ { FEl, ort= D ==i rt", t"lnGJZ'}. On the
vther hord, setemg v =<4l4 =17 and Cop =<2 P> we get (X Cw =
Tegx™, a2 [neZl =<, n, u, v | 1 =L 1), (Y DL XY=L XY 1)
S0 the corresporclences < (Y. 1) and + e (1 X) give 178 o an [lpomosphism

betiveen I ond Co* Coo.



