LECTURE 4 -1

—_'/ Aihedy £ /i2/%5
DE Syromemay ExameLe SeecTRAL DecomposiTion oF Do
=L (i Inimal equation ,
1)1;_-;_;1?' lé <3lx>,xi”‘ R)'t*"? X, = (Il /Zlfﬂ Eqﬁ 2—‘7 O{R)’ . ;S;::z”
‘ =R )R, 1> Rx /dé’f?potmts. ,Q/ /c};/:moc:u‘:u?
cg ) “ }i =A+R,)/2 P’ =1+ 2% ;_/_'
s P =-R:)/2 P"-(-R, )/

v\a‘t\m & Motion. | PY%PY-1 PrLpr -
\ ((ll‘O A=d+b+c 4

//\/'f“\/\ /A d b ¢ =
i(d Ky {a A ¢ bl askwae
\:

Splitti ing Into /rrecuc:/ b/?/ e /,p:>16<-'-:ﬁ'5s

<

\ m _ . .

sw 0! ¢ A2 \((?) b=k /m 1-1 :Gaxﬁ.px)&?y ) __cj;:j““‘“”"“;

\<4HC>/ \C ‘D a A/ l’X>} -\(Q, (bc) 1_ PXr..‘# 3 ":j‘l
C 4//”8)’8 W;::J ’““'{,,7““"
D . D{fr}%‘P (1 R*Q p //4 3= 1 :"—).: "“‘/ "E,_
& [1RRR, | X’Py =P <1 -R,-R, R, V4 363111_1 LLA
Rt B By PP =R, R4 53}
R R L | PYPY—P—(i R RRYs Iy 111 1g
AR PLSDRRA  p-z Do PH
e&.% : ’)?‘ d 3 J
| (:r{’hmz(‘“«/l"
5 Mywj\wl{f.x K2 cdenr

(l,-.P ' o ue ne 58 M{' Sy ‘MA#,'O)
v

Scanned by CamScanner



4

_ | . ¢ G C
/vl/Zi e v SeecrioL [eomioston o Optaining el 161 € 3
™ Commotahie class aleghrg™ Deco oSitoru of G 2
1r R6ds & cLonp G| G Ce3 ||,
(1] HEededa] (&7 ta[i[ca]ca] @ (Bss Algebrs... 3
(e Tksd &| S 2 A G 319¢
litll rlizere| [ rer=G|G[d| s ~-7[/’70/’ﬁ minima/ .
Qe 1 equations. .. a1
Glse delr v2 1| 6% 7373303 ((3)3-9c3=0 (€C5P=3¢3+3¢,C5 =9¢5 |
: ( rommund eFive . ' (Ok')
Der: 9'and g are in the et finding roots.. )
Same CLASS of §/=§1...3..3..t..} Co Example: ) @ ”
/'7[ / t — 3V [3 '3, [3:13 [ =0 ‘
g=tgt &=rd ¥l o ,
For f;#}/i" 7 {n% F ' | dh(i P’?}@Cﬁ(og Op5-. P=Q+C2+C3)/é
grar  P=/lle-0'D  D(q.c,-c )k
= : =448 B o 3 fe™5s V%
P Y
4 RT"7?'\R-\\ : Tf R XZZ(C L ) P "'(EI’CE 3
:. = X1 AN = Qo
\Z /IT'>/ E\J\\ZTIN Y unn ) L co e o
) R,/i"m'/ N, // — Ho 0 1 11 &:’ " %]
o YRR WLy B Rl 1
I R ‘ ro bt FEU R OE @R -1 0|« 2
2
v




L TURE &
| £019 82
Some  Yasic Brove THeory :
S‘uamouﬂs avo Consses

vy
(¢ o, o"3j Classes &//7/\/ c/ass-sums Commute cifh. 3l Hhe

b s

Iy E i thea L gt =, o roup elements... ..
}‘"\20 -
t‘dt =d, - tct —t(3+9+..)ﬁ —@+ +3+)
t=d, gt -d; ) = Cg
t:r t'e t =dy L - OF:
- - r-64 &L élo;l 44 : fC t 7[OY' alf t I'ﬂ%.
tedy  tdi =g G g L 3
Lep? Fat o rdr {dd u\ gnJ 3 3‘&
- = o’d,
\\04 @ Any al}- (ommuf@ operator =), 9
‘L"\’ V.dc’ reod, - j R
¢ e XC rrams O 1 A SR T L
37 -’“‘omﬁ aad ,,(..L Cosers Masf‘ be d Gmbingliono of CIGSS Suwms .
F b1 Hea £t o 2t(t" 3
t=r  trter ;(" Ct #Z;X Ztgt)
=t Elrter -
= - N £
twL b:tﬁ*li - ¥
t=5'8 i’d v bt 9 &rre o’;r'dJ Lo 4.8
"9 - ' Lol

Cav 9 rJanm

Scanned by CamScanner



4

|

Deawation oF Class 1o c
W -E;‘ embotents (1] Cz [ ¢ ﬁ’Ecr/ee 1. Decomposition) oF CLASSES
C,|C1+G | 2¢a m () (3
From 'ﬂwee v'oo‘ls o'P c C 2( 313‘. YP p
o (Z) () ; 146G + > (n 2 (2)
(=3 23 (o | B hr Ce Z'ED ’U?( 2P

" At chsvte C, -t('?
re rAbrij.ebm-J .

Hej
PL e D(g D €3 Dies -0)
(C(\\ (‘I.)‘)( (1;,) (3*33 - RN
2

- C'.3 +~ 3Cq
) € ‘ (I) L 1 . = C
"é Si+’5ct+ 5¢, - ];_07-*' (‘5 ,\P\ = 6 ‘ YT C‘L 63
4 g 2) \ ‘ ' _le
- = < *. % C e ™
,“gt) (C; 3 1)(C3 )_( CrC 1{)@ ¢ T
G- E T 6 of g iR
) /'P = ) | > "L
P=-& 31)@341) - & -91) 2l-ca
(D -5)(0+ £)) -9 \ .- =l
i ' | o

«ar s

Scanned by Camscanner




Some H1GEBRA Theory toe (iass loemesewrs [P

VU:‘:‘A h cfass SUms{CJcL C,§ i al
PR, S 5 ayS
possible fo fud n O:érﬁowa/ ﬁP? ﬂu@wj

’9 Jhe = 5 Gmmube s the mly pessible
Foul-up wold be a ron- decompsable c
re. 3 G with, 3 repested ool i i#< &L@
(¢->1)(- 517 )=0 -
n=(c -1 (- )-YpP cr#0 .
nn=0 '-Maﬂaﬁjg.u_vr;
Not only is 1 bilpotest, bt 5o & nb ()
thee 6'—‘25 3 s duy Combinatiin orgmwﬂ os.
nG wG= w6 =0

amd So is Nennt @wz) . Bt apl &

Herwitiaw NN and (M N)”, =0 =§N{j Nii

2
SN N,
implies A):-j:o..'..: n=0 | Jg v J Z/J’

J
Tl |

PN,

777 Mﬂt " C’BSS FumSZrC:i’j,C;)...Jcn the

n of%t}ma( .c’eu-.po:fer gp(:: P;U- 7”\)6‘3
ove uw:?u@.
| Pno'r ) Mo 7PMJ Comn !'Sp/f/’ " dato
?ﬂ&)z I}a}"’ IZU)
Uhev'e I‘”

se ore Or H!ojonaf fcfwﬂa,‘f (-w e
Grmb.lhg)rhd 010 Ch{; J Simce W€ hawe J"'ff
() €)s owd () PYE, alresdy.

<
Bt Swopose Bvothar CE'JZ 030

- 7{50)/3 {@G}}/@&f ___@{m’j_ Gn
express P % o How .-

1= Pﬁ}+ ?P(‘ll B +/?)i"|}= 7P(‘) ) .__r?[D{H)

+ K .

i fevads

TPG):: EDO)-‘- o +4 1P ,?PG{ m: P?QD&{...*P(}“
V—y———’/

Tnly ome Com &-uf.i

/ity

mScanner

Scanned by Ca



_— LECTURE 6 ity — 1
Do D Catr, | _ . 4 /9]e5
%)F: ;;TE.GEQUP BLoEegE (levecucitde opecatovs A0/

_NON.'thLtHD ” Al/-Commu zzif'j P a{fc/em,aor’emfs pro vicle

Point SymveErRIES spectrs/ o’eCom/JOSiﬁéw of class-Sums ...

1=¢,=P~P% P>
Fel = Co =P+ P )P

:  g+d,7dy - C3=3P 3P
@ but 1ot sl group cperaters . ..

... Some [P must “spht-!

IRREDUCIBLE PROJECTION OPERsTH0S

/)/%c/ Som€ Qgroup operators) which,
Coutd lker 4 o tlagonal " ) o~
P T e

5:3)/.... reflection 5 ... (Crone ]

2)Use Their spectrs( decompositisno. . .

‘egmb:  1=P+pc=(1+¢3)2 +(1-d3Y2

fo solit the P... gl
11=P“P(P+P?+P>) , 3

=PPI+ PEPI*fDP?* P:prpqc /lef

|

2 3 4 6 8 12 6 24 48 ) . 3
: ;- - -+ +
:.'3;.“ Cepstal Pk S}-u""}"Gﬁ-ﬁS Models 2re skelched in cindles Gov the sideen mva-fledin g uf(z'! B P O o + P _',\ PI + P'a
Cordir sf - Cz o 2h Lo 5 0yt algebra™ L _
cordor =5 I ceos0e , Kt ' i ]
FrM =4 i} a,+9; 403 ra+r?

Order of Symmatry Group |

Scanned by CamScanner



////

1-P'+ P*~ P*-
53 0%
Lhere: rg—, ,_\_E 4

" E -(1“‘0'3)( 21 r-r) (?I:r -r- o’ 6+26V6

e

I /2

5 o

3) Use the resultin J P +o decspsse.
He  whole 3ro

q9-191=(PLPPiR )3(53+U>+P+ ")

~PyP'+ PP~ P3P3+P3P

+BaP B3R

into ELEMENTARY PROJECTION CPERAToRS
P- ng/g@-P“*

mrma/zgeé So #Aaf P Pﬂ - S

12-4

L)
P

| 1 ¢,
PP - (-1%9'3)(1”'** éﬁ“rcfa*dﬂ

=(1+ = ,.h S, +d+ dy)/i2
*(d +dx *d'r +c‘6 * 08, +683) /2
d3 d| d2' ?‘ rz :L

3 PP
P - emm r-¥) .y e @k PP =T

2 1
P[P_(l*r+r+e+o*4d3/1
- (d, 40, + dy + v 4t +‘.L)/*7~

S PP-O

(see beD)

P?[P (L+ v~ -4, dt’d\/l

""(d:.*d “dy -V -\ ¢-1 D

© PPt P e
®—"s,
o fpy g, r

d by CamScanner

Scanne



2 28 3 3 3 (%4 REGuAR ﬁEP)?ESEUmTIOUSf[;zV&amp/e

3=@(JJP K Pﬂ@i@,ﬁ pRCY E:"'Pn G.?auT BasiS :

3 W5 S 3 2 3 D=r(>

Er. R5P2 +%95 +%2(3) F2>2 f?z }?Z 0 ¥>=Fi1>

The C‘f}(i‘r('?'n cient malrix | /D% 16,>=0, 11>
« (e Yo ..\ Cipp )™ |
89- e Ltz 073

Yo o Gl

=\1lir

5 the @Y, lrpEDVaBE RePreseuTron (1K) -y
l\"fCP .

of g -
IF Ho dimensios of «@ 4

. Reaular Rep. ;
theu: ko (g“),p @P)+__ §9ua EP P @)=<hlglf = (ﬂkjfh>

=0 i _ i
t '5 7 VT 66 ghah Sk
2 2 o= | rlir @gd.dz o
O[J ""g’" [C+]"+2C ¥r ldz(dsﬁ'l Cxample: el
w4 MECT IR
52&@3\‘ 1\" Q{@
b, @30’26;\" vl

12-5

;.:-'%,. -
Scalar product : <3H»>- . L.‘L-(’.jk‘m

Scanned by CamScanner



: -~ ,
L | ' .! — 1/- /
b A Tl peee Il’Jr'*
e i
g bt ’ It

A/Ote‘ Tr&mﬁ{(ﬂ\ It;? { O q#l <o,}f>4\! @ u)(l - LAe) Q1P

(2-23) 0

Elemenny Opmm Basis :

BD=RIIDARE (o <EI)-=)) ¢ oo\
‘-\ G
Gv@xample:
| 1
P=(1+ v+ ¥~ d+d,d )k @ NEEEED
q;.z A
N - ~1 111141
P-(- v \-ddzég\/é_ \ L
i 11[33-_' P-(Zl-r--r-d -d5 *Ed N <P3 l'h’l‘\"" c
L RN JL IES
> O Pl o+ 51-] V-2
pﬂ= -P (El\"\" o da&% <Pl_' =

'Po'P (-M- d+62]4 (P’l-o -l |1o
<P|*.1T|TTT3

Scanned by CamScanner



/

Oﬂthgma/n‘y of [ > R;\D/mi N
d N D
<P lPldl> i Jt h9l1> g’q}/ N{E N;"l P“ﬁ > Y‘(?ir r d{ "a ?33“»/53

-|

= (1202 9+24-4 ) 104 >| - Vi

=4 12351 RTRSY W, +0d-d) |5 > L[
‘ f

X WG I El
=<l 'P* \1>% kg /N';J | =<-E}(:II)/Z§3

[ M= we- <R > = 0ot R
U/)c/ersfahrjt;j and Denuﬁ R D@ @ =('Z) 19 >+<‘%—) 2>

3
3 —'% ﬂ@“@ R\b - ”("3\ al(r)
P
So o @ B s - \j-}-_ /
P "Z‘ 0@ ¥ Pm &
3 1k ' 2

/%10 .

Scanned by CamScanner



o Olme vicror IrereREImuon) ((of E lrreduciune Kep
rho
kT‘ZO?

F =

i‘|i> fr)
=) 1

'8 x> = cos(lEOo)h?) | -l-sm@E{j’) |y>

1D = @] +as@) 9D 4
9E Ko <l z/§>—~.

© (}’irm &lrly> Jda) d’e_i
D! °)09?’) (g’i"l) 97 (’W) P ( Sj ;f)( :

9@ m Y- Jp-0 @q) 1) mg_{l }wgm

tﬂﬂPav‘l\«w: }

| ‘@fﬂ €Y @) () n Q@ §
1 ‘e 7
AL L 1| =™ leeep. CHQER(\'EQS S
Re [1 L -L| = ! L) 2
? E Ie -1 0 = x.E-éa'n ’x,(a) TRR(E D@tg)

Scanned



e

(‘\/3 :zﬂ"n(:-‘\’uC?\; () C‘” 119 ;L,_...) 20

14 Operator Hasis:| Projection Operalor Besis:
Decomposition of Mon-Abelian Group gf {19, Group O/’D é;rf 071 g e/Pi'; p Pr o 1> v
The Wl-commating P @5 2y = classes =3 K =N
e dl-commiting [P: “Z ZP 1D, 195, 19... IP; Y >)/P
The “irreducible” pe. < d:mens/ s - PR
P d 2: [13 +P " o - S N g peS
( P‘P ﬁm ] P“[ P¢ orde ofﬁro p=0l=. ", (2?)
[\Tpa”d”y g Ig1=9 2: ZHZ (9% | Gyearpe  f-of)- I° +€ . g°
h Terms o o p®l " PO RS 2% B
Irreducible, rgan?sef)?é;/éns and O@U(d)% el 2) I} 1623, 163). 1P /53) )/ @3) ’
99, lementary"o “perafors — ic'rﬂ P . 872,185
o J : b A
"%( 3 D R | B R G\ i
NILPTERNT e o | .
[ examp le: —(1)| | 'l- ‘1’. | b j v:tlgﬁf)
5 3 @10

.].:PI-#P +
1=pl+p? - P+P>

r = OP+HHP +o@'ﬂl§; 28 Pe

3 &

Yesy) ( . /)
@?r)-( {;2 f,/f/a)

[ecﬁdlspl B /._.

A

222"

13-2

’ﬂ"fr@”7/J

4-/2/?/56

Scanned by CamScanner



- B PP - Ca/fu/ahng R’ given ...
3 é%% Qk@ %( . .. find coefticents ‘fy In Jk'g %:‘ng----

3—7;’6'58_?(9 Pk )/j"
where: SIPB Zq@ (ﬂ’)ﬁ'{ —Z(@ @Ff(

U= Z @ @ Jrace Q(E(BJ/G
| C

-

i y P A
iﬁ?ﬁﬁ-’iﬁi 74- 2; a‘%ﬁ“’?ﬁ or.<,§ g

A B¥
( Lo, > fﬁ( =(,€5/o§)lﬂi o%kfs) j

Fotats

B B

S 1

(by e

Jk@ L/ odf (b riseckss

Scanned by CamScanner



_—

Pepresenﬁbg Symmetry Qpergfors

In Group Basis :
R, @=<Figlh>
| = <al= <algt

NS
f@)f e J e o= o=
iy !E)h?)@}[@@
Trm?f?j)—/

g1
for: Q= g I+§r g*...

’?1 =lrac EJ? (Q)/
9’3 FaeKg 0)/}-

-k
Taceﬁpk) l 5 ;:&k

In Projection Bass's

HF’W{’? 9= (P 19/F 9

RP(SJ =

W”
0

Re;ﬁresenl‘mg System-force Operator

{fimdlh) =

In Group Basis: hz% iection E’gsf's
( /ma >

ki/2 | o
‘(I+ |(2 qkl %I lﬂg@ kl(g_;‘_w :fj(zginzg_ [\f’a ;J>,9(31 ,SJ
3

Ir? lop 16 1637
l [rph np2>/ DIEDIBD P

Skt
o) [l 0

. I(E(fsﬂi

kf4+ 3k, /4
i k{l S

3K ’H<f4’r .
ka(!s 0k

A+
: ﬁe E Slnfat)

. VRCTE
E ke{ 'Slr ¢ |

13-7

Scanned by CamScanner



—

Calculating F,{ given &".. Normalization af/ rﬁﬂ 0. B
- i coetiteetits g o P/ B> LR " /t/*j <BIE - <z/§;“eﬁ/z> SR
B

S—WaceR(gIPk)/ 4 | —§°‘ Si sﬂ[(z/pﬁ/o =) (0118 éz]

where: SIPB ZJ(@I (3)/:{( Z@B@Pk M— jﬁ/jj( .
(2 PRosecTion Basis - B pepmrcenmanns (Guew &

q‘ﬂ_. 2 @ @ Jrace R(P )/e 7  Group Operators rSystem (Force- acce/) Ogerafovs
CJL(CSB ,C / %—— (by mprﬁ.. !7 { gp8> (IP /%/%ﬂ allp> (IIPO(&P ’>/‘/' o~
ekﬁ"’(,é’%%)% Q}iﬁ) J /,a,:-../. (7) 1):'0(@(9‘(1 i %//F —(jaP A 1>/\/-1/ﬂ
g=2 o B o | = @da/gg"‘/zy _{1ap; D5/
A . |
=l s | 71@<3><1'a13> S
/ . ;,, (- ,
/’r(--"""' 79
13-6

3y

Scanned by CamScanner



n '
Pﬂ 1*’ l"*sf‘*sd sg] uf-, I;:B 1} ?
Ej -:l*é"'*ﬁ'ﬂ G‘. £ d1-¢dy ‘Lﬂ ;ﬁ: 2’2 ﬂg‘t
)?? zl-gzr-iet- £0.-:6° +4dy Jé—'p BREh 2 3“
PE 'gl'*'{'l'ti‘.*tﬂ! '?-P i r: rz_‘p:l 2 Jl.
P-”“ -8 r-Y;r’ s:d +24, & R, J_%J;f' 15
Pm ;}J tr- g"a 5‘.*“"3‘3 1’“? “n

R(:D- R -

S P | -

&&m&ﬁ&

P -
Ejﬂ

)

el al'*sr+gd; bty 1=
elrér-er-;6-26-tds =
0 3" -zr- "'I -£d, - £6,* 30'3 I'?=
2= ‘[;HW’ "Zéﬁ‘ﬁ*d’, ‘(-

21

Kh 0 G

S5 M Y M
o J'E 5‘& .FL % o

st o
L

;]-JT

4

o ol

5o%
@r

5%

H

Rrirtdgy 6 - P'”’P” 2
@_3, tr- g'z"g,d. ﬂ’—gﬂ’g

P
J?
Lhy

+
ff
133
2212
zj;uz

lo;a
SR+l

Py

22
-/
R

a1

'

Scanned by CamScanner



Le‘|" ka-" O

Frce Miagcanr ViBATIONS

- 3"1/‘1 3"'-/‘1
E Sub ui‘l'f'n‘ ( ‘Sk%' '!,lf./u>

;Ee (,c? ) £i[9)
Novirﬁ X
Wave

Bases
C_-g- '

(j;j’ g “Genuime" U__ihnr ahomg

I TN
|P21)-]P22)

“ Nm-GenU\in'e/“ Mo lecwl o Vibratinns

Scanned by CamScanner




rrf /1 ﬁ BT

27 oF (inss Boc GITERR

L

B

THeoRY tuo Aoricanon or CHARACTERS

IR O{ARMTEQS-' Z(s)_ma@@)—zo@ (3) }fra Soppose You re grew 3

obfawft” 7{\"”0"” dﬂ: _éd(z%'s)
/%1 wf?

do, of (P Cork = Ay /)

g )‘u’» 4 = 4’)

(D)= g% ( htgtls g ) leducibles representeton... (
All- Cmﬁ@ ra'em;ti‘enfs P ﬁ ot ?(1 1) @ ( |
e (e
b /mﬁo ﬂ’rfvd' fon lPd = 27 x% @ Rﬁf
of 2% : le uce 3 \zvj)s anc{Jwanf % ,Orec/:d" how it 4
minima/ eqguations ¢+ac™ +4=0 J‘l [& At will reduce . i v (o . 'W
Of c/ass- S?unas Cy= 3+ 3 . 1 ediiit) . @E\\in = r irtfiwéhfaiptai: -
o derives [P* = df1 + ey + .. ~TRT o @@ nmus
3 B +JdPfo
P = d, 1 Jj y o
thocblan 7 o = m (e«)"‘ Let: g-P"= ﬂ(ﬁmm 3 - Lt
” e 1‘. "
/_— (J )ia/ B {d Yo* e fl)(ﬁ)

~{/gy)EZ R Klg)

P (gt T Ty
ol

,'rrznp Urch -]:
am,r elewian
Clasgy

Character CI:SS ol

-2 d J

ety T RP)=F< ,e‘ |
Pl

Scanned by CamScanner



"1’" A’Ppﬂmmu or Chaascrens (9} D “eriviag + "

4’“{}'[‘(;, - .

| Zﬁilﬁ; 1} rlr- G'ldzda} | Ra) : R@;J{(f;);. ?“’3))9%)}9%

DAL 1 Tcf)-3, Toefi)-0, Tecle)-1

2 -1 o '

ol /% Z o( Terce Ja>

m /g[ c?éareﬁ’m r'xz o EM?(I’)*"KJ ncrmi(c)]

ﬂf{ﬂ'/g[II +1:220 +1-3-L]=1

| [{3)/[1 # f-f- O -1 -3-1.1 =9
-1-2-0 e Fe- ] # L

[ '[(3)__}@[2

oo (U@)
* @g;;; AeE)

=D (5606 G

r-.-tTLPLJ ?.’ﬁ(z{{"fﬂj Wzﬂceg;f(r) o TT?REE,J(GT) 1

ro_y/3 .+ 0-3-0
[.l; (@) _ /é,{3+04‘5j ] L
I[E' m =Y [6+ o-0]=1 ,gy.,'g“

P

> 11>

S

/4 PPLICATIoN oF G!W%% (.’3 ) &nu:@ 5&4\/3/:;&'. &

) (‘ Thvee Pendulow problos ageins:

<l @’a‘fr) <y  [Zarbh -2 -2
20 B 1)

*
Side Eyeohie 3% (4 TreP =(%é?j§x&@°§3%ma

Ty Taetagt b= e Gbgt"> 26

7—'T¢¢g<23'> Qr all 3, ] C!E'SS o'{:j
Sa.'
Ja

If Jortp (W) 2ppears no {
&»Ju’um x?y..pfg

more Thp, ovee€
Jrace (33> (1;?3f1>+</ra’53,’ >+(ral'£ />
=<1/8g 1>+ <! r21>-*'~’f/t~ Ir>
= {ff9;J>+'\/1/3‘fr@r>+<’-ﬂat;i"'ﬁr‘?‘>

Trsce \aE <LQ/1)+ 1)+ Hlalt> = BLlal =Bt
Troce<ar)=<11alvy+<la [+ Ala > < 3(1/21h>~-é; 0
“Trace Q=g ID+<3)alr>= b

Aeonr
= 1+3(art)+12(39)+4305)]= b
géf =) Le- 3(2%sh) ~12(2) + o(j-"- 3o+ b
= L :

(146) 22 7 =c Tesce (39

cl, 558

434

Scanned by CamScanner



TRANSVERSE. G, Pewoveoms
( Solsed &, l? operstos )

Base Ctates:
Base States:

.‘@ ' () G ~
lj . = i S g .
ERVAR\VARY S T - = Jo-  Ja  Ja-

COICICI) ity
1111 . )0 ",

|
JB) JBO- S JB)- JB)- JPD-
T
Ry, fa/

")
’ "ZONGWD,WAL C;U PenpuLoms

b s ) 'A%!% o i »
: 1383 X @ ||45Es 4 (ﬁf H;?J Vo % gff)(( -’aaﬁ?’éa%

0 /J-I }ﬁ' iﬁ TRANSVERIE. ?ﬁ }ﬁ-!’j_ 3 %re —-!ﬁ &E] 932 LONGI TR -

b J U [ ecebotin\ [1s e o) (31" ' ) {*T;‘SDT;MI%’) g 6 b 5\ frcclection\(6 O %) [2° SE:;“E ey
?f'zﬂ'. matro H’% | 'lm" .x » Ny 12«:-;?“; 3--5:3. (’)o ‘ 1 z/;
(o i &)( @ )(&1& B\ 0P ) (’:% ;i E)( L X%Vé Z)( ; z“) Q@m

4 . —

nner

Scanned by CamSca




- N ‘:I:"" " | | . "
/(;:' I,ffd.f O/Z’ ;’4 = & S /;i-'-; - A P
\ A,’:f};j'i i _.f}:
ss AL6earA For Ocransoent ( Grovo : o
0 fbaracfer.s
2 - 111
¢, -€1+3¢+2¢, > ¢ =6c,+3cc,Ze, Ry WHJ dres
"G Pes) 0 120 180 rf}ﬂ] 2°] angle
. C?i- EC-P?C?"’?{-:;BC? jrlv AT 1117
i p 2 | oAzt 11 -1
c.=2oc,+lte, — _., . rm £E(21200
4 o 3 c 205 +/6CC,? — T304 n4
_Zoc + I @e,+Ye,) B / T304
C 206 +6Ye, + e, *cj 2063-?{%: +%ec -~
4 R f&ffon Omp.y
YL
<&+ 640e+¢)+Hlic
105 WG Bbleau Labelirg 0 [rr. Reps. (fetragonal.-
qf 20c +256¢,+ 3% €y — N
(C.4 40 c, 4_.!44)._— - lateoscioLt Reemeseweamens o Ocuameoms (O) Semwerey  O2Q 0. -,11%:: ::—_1
c5_= ‘r’&cﬁ, "/4’7/C4 (C ’;)Eco(c g ag) O !!}lii;'li},}[*';’_lii?lﬁ:'_i[._’{;:'_'[f.z*:'ur".ir?i:i'fL!']‘;.l.;J;'.'i.‘:];‘.l.'.‘. e |<&
1° R R} O TR Bk p: T B0 B Y 2 P R LE - I |
P 1+ e+ €0 €+ €] T A e Ly ies |
Ae 34 4 " i 11 1-1-1 1:555***;&“.'&“%"&'«. PECTRTL T
Pl - a-ca-al T el -
]P 12@1 c,+2c,j % 21200 ,,
/}D 31 -'cz CS'J’CQ? TE: 30- 1+ - tl 1 v v g e a e s % 8]
) 7‘33011"’] 1:!-‘"""‘"'1ll‘i‘11llit£l-:a1
2 - — X .
}éBI €.t cﬂ v /70 !

"> e

Scanned by CamScanner



" Non-Agevinn
CRysTAl Point
SYMMETRY ,

VN
Q. How ches me plit Pf PolP Z/'m‘o ineducible

J

T ! 1 )
Wempotents 2 ie: PEREBE , TP PR+ By

P A;JMJ PA zm'{
v S/’/r'?" 5’,“}"‘40"" =
A. (Use Subg/bup ic/empo{&a?lS
Q. ((//iloh Subj/bufJSQ.

,4. Mawy Chotces... prcke
Whichever k& Gnemad..

-+ 2ach chaiw
M3y Gvrespud do
a diffvemt” (b equndad) O
st of ivveps ...
Case |. TEMAGOoL AL StAnoing Lave Giotce

Qc'D,cn,ca

T T

-r2 T
P=pP“PPa

Case 2.

Cose 3. TRigonaL  StAnoIG LAVE CHoree

13-4

M ¢ e2,cp - OB
Gchcl @\ > Y

Scanned by CamScanner



