Homework 4 \/7"5
1 §.1. 6|

() p+1+ ]+ 2+5 ° This is nmt a valid closs efua—f;‘on/ e 1t mplies
that | Z(D) | = 3 V0, a contrudietion o ZlG> £ G, of.

WD) /#2245 1 This is the class eguation for Dy =L p, r| pZ=1, r=1,
rp=pr > = A Ulp p V93 P30 A0 pr i o prr Y oh HWY 3]

W) /+2+3+Y% 2 Ths 3 roet valid, sme 3V10. of. (1.8) (pla®)

(V) 4 1+z2+2+2+2 1 Thic implies [BLOY| =R and, for x¢ CT\Z((-;),

[Cxl =2, ie., |[RO) =5 - o contradiction e Z(GY < R and 2z} 5.

Therefore, 2his 12 not a polid clacs eguation.

£.2. &

(a) Zimce T = Ay, one may refer to Froctice Midterm # Y. Heve, we fllow

the arGaments jn cur textbook ( Section 6.2, ppRoo~| ). The rotational Symmetry
grovp T of a tetrmhedron consixts of #he ideptity, thrée jotations by 7
(of order Z),  four ,otaeions by 20/3 (of order 3), and foru retations by -2r/3

[of order 3). o jt has three subgrwups of crder R, which are all comjugote
ée/nj stabrlizers of a transitie action (of. /)m/;p;,’t,‘m 6.5 (b)Y, pIN9D ). Thus, al/
three jotatiens by 7L form ope conju gacy class. Verh[\/ all rotations by 27n/3
are. conjugate each other ( Draw pictures ). 5/nce él‘l* [2, oll ejght retavions
by t2T[3 connot form a conjugacy class. ZSo rlezativns by 27/3 Lform on€
conjligacy closs of order Y and rvtations by —28[3  ferm  anveher of opder 4
Therefore, zhe class egquation of T is /X = [+ 3+ 4 + &

(b)Y From cad arnd m we see | Z(TYS| =1, so ZE(T) = 13dd}.

(¢) Let H be o subgroup of T of orcler 4. Then elements of H are of order [, Z,
or Y. There are three clements of oroler X and no element of order Y on T
These #hree order-2  elements together with the idlentity form the “nigue
Serbgroup of order &, H, which is Romorphit to the Klein four group.
oy & su1b group K of T with |Kl= b pust be rormol, smee [T K] =2,
of (26100 (p74). By Lemma 2.5 () (p20oR>, 2his can't hoppen.




[2.01] NG

Let A= (di) ond B= (69‘), ]72 we denote the standewid bosic for IRT b

4
€, 0, €n, Hhen we have, for pll 14, <, that
ﬂij = ,é[‘éA €J' = 65*56‘/' = b(“/‘,
S0 A"-" .
7.1. 4%

we apply the Gram- Schmidt procedure o the standard bosis €, €. for R’
D) hormelize € : <&, €7 =etAe =h = 2. let w=e/lF =(1/z, 0)F
i) #Fmol o v&tor?\/r"t‘/wgonal o U, U= e ~<Le, U>U = & — (e&tAu )Y
e, - ('rEYyw = (-1/z, 1)
i) pormelize Wi <, wy = wthu o= (<, (YY) = 3/2,

et U = W 32 = (-/Z/4, 2/8/6 ),
Obricusly, U, ond Us form a basis ofor R Verify shey are orthonormal.
Exercise  Fimd the matrix P such that A = PEP.

Il

7.1 5

(6) For ony A E Matlnxn), we hove A= (//2)(A+At)+ (1/2) (A-AT).

Lhterve A+AT 3 SymmetriT e A-At J/few—-_()/mme—(—r—rz, .fnp/;o;e

A= As+ A = B: + Br, where As, B are Sy mmETrIT ahd Ak, Brx are

< frew ~Symme£iz . Then  As— Bs = (A —B Y = (Be— Adt = - Be + Ax

= S - As, so As= Bs ond Ac= Bx. Thus, the expressisn above /s urigue.
(b)Y, Defme (, ) and [, ] by (a,b)= /<A, by+ i< b ay and
La, b] = t/2y<a, by —Ct/25<b, a7, Verify . ) 78 symmesriz and L[, ]

)2 ;keu——sym»r;f»érfz. M—re <a, b7 =(a, 6> + [a, b17.



