7202 Algebra 4: Groups
and Rings Notes

Based on the 2011-2012 lectures by Prof FE A
Johnson

The Author has made every effort to copy down all the content on the board during lectures. The
Author accepts no responsibility what so ever for mistakes on the notes or changes to the syllabus

for the current year. The Author highly recommends that reader attends all lectures, making his/her
own notes and to use this document as a reference only.



AM . szc»«he) © Gef b kew Peraplesy
!{ ?-(b“up & coasi s 7 3 'L{“‘“ﬂ ¢
G = (&ne)
f) G is aief
) ec  (6F ¥ )
3) ok ‘.G‘i((——) C( 3 @ mqﬁ?}\,y * (Cj ,C\) e j @h &uu‘/{ hel
d) j&(kﬁh‘c) = (3,@1«)11& k.;go('_

otk \&m 20(L

5) gie €43 =] (DETTY
; {f " i ..'
() dge& ] g eG  so g¥g € 7d %y ARk

(g = kg
‘V‘E et [ "‘\"6 (2 fei ¢ ]\cfu,'f;‘r:i/\.

WO MA(N (ENVENTIONS
S SERER s

| r) ﬂ/tx.t,“l_l‘/@ic aly v Conints € ; - .'tl‘u—ad <-f ¥ ;
i 0 P
gl<tg<9  §F3 05"

' : "
E) Ad&;ﬁ\f\‘(_ Connekon a 4 inphad ? & O Mttu‘.i :&pt }"35‘\!{0&:"! ‘d[ 3
i [

(j_;.c ;ij:j W:O 53"‘.('—9);(_3'}_.“]

vf&‘\r\ & . (vmedntin

i (ke d "f £

0% Fyveia W{,l IMien g aly terve j‘”’* = 3
| o - aed codwnd” i
- M(\. veable




4y 2 X ) X
o J)C J ('nctftchM'PM)
Rt aﬁ o Aonobdicn ym&’o \
Db . CUL\Q(Ler i (f’ ordar 6 .

x - L

' Sl o
x| x X 1 Xy oxy Y /j o ety =
_fj ¢ 4 ¢ fr‘jg},pj B = x J) =% 3 j? )
1 o \’ L ’C,,,"’/_‘*(Ij)(mj) = y(‘ju-)j - :r()( \1“]
Sy oy .T“.B_” L & o g " e w3 j’?— = [ =1 2]
o m g o O Ry s )y
‘ Coc Oy IxT s




| juakomion  grep ?{‘ ol §
@ G ¢

a4 b 'y Qlyhmuimdj
= z .
Z ? : 37‘:—\ K-\
f?m.z i‘: ~\ a(h,(,‘l 6'@'
= e
Lebincy i d
Q-
- e o
i =K &)




.



Kl (3R Jex 2012

Lec: § =il Ty A’rl{cw(ow

PC -0 Bedfrl Wey [Gog 5 )
S s

LPC ]L-—)‘ flb?vvll»’J

Jo /*g»v’ W b
(s - g!,x'!Ja"‘

' 3
hy = —"?}
= U «jl%ﬁfﬁf%/ SFCRUEEK]
gf 4, L ek ) kt-u} z“?ﬁ 3’ ~-f)/ - J‘f
lf/%véwj& .mar )‘ J A A
Crearals et ,‘/_Z G C, ; Symmehries of T-sided 19 gviloy n-gea.
f'ugef:}fa}c(’;jj’ (}n - {/;y- | Iﬂ-l a ® /} Goled ¢ }%mf:% oail n
ij'@ke/ aliSaticv j b¢ - %r‘\ , H’g P w4 ‘f £ -sicled /keju_(’ o N Fon.

~: (e Hmn,u S
Lv\:’;l\ (/(U Ch, \/V‘F‘L

N Lo
Y

] ~‘ {\, . f
vy B Q« * X % S

i " (It.‘r(:‘b‘ W &.G L\.fw\\rl'

g /

H\L k@-(c‘,‘ff (VLH:L(.['

i

be Pran fju"j(:j?

vlah o
\



C&mﬂ} y \73_ % ’)Cj
@ B [ o

| g "I _ 1

= o AR
A : ‘ - .y
<5 f ' )( j j -

(/U' .CL ;DZA (L{;& évm(,(fj Ly ﬁ‘ﬂ/((fl’v_\” /

!

Dlﬂ: {]/Ir-xl. X rj;xy,x\j g ] e = g =7,
A=t
ijC a j j [ n! 2a2
\ . 2 e ) w | i . - 7
M}-ﬁ : ’\L]_D( 5§ {j’)t))c : N j A = X :7 = 0 j

g (:I'k‘_ {) A2

"
y Tt
lnjue. Dy i Qp (beh on abolit of e 5)

"y‘fj /j ‘j ! Ii‘ji/ (}'- ij): B (jx{j oY (x):ﬁj

~1ENEE] 2ty |
'Iij! ITU: 54
; IST ’_‘;Uj
Ji %y acij
:1-} :f.l ! j,;
' f e;__%\ﬂ)ﬁ '




RS
Eaie
J |
)
« | |
" |

| 4 , 4 o . U
,\/./w-f Adde) 1’ ML ﬁ;» M ‘?%,upj w L a,L{\(_ P—_— (ér/?éé’ﬂ-e/l.?‘ :

O @ o fhd T xb A, po emetindl, e

Jamg " i ] a ﬁ'/'("(/;'w Mu/ff/’/.«j
AP {4 240

Dn - Lot G M b goups By a  gesp omatsghise
@("J G —H | meen @ wuz//of'fj suck |

/ o W y g ' o) 1
H’ P-‘U‘LM*"N) Ml ff/l/e: taly o | | | ﬂ
| W 2 1{( v NA 3] éf)&g_éwg f\c.\ A/u.vmfp(,w-ﬂ

L’U{; J‘wj Mat G 15
q G -4 -
Fz., Mal (‘t;vts%f,‘wncm “Y % .
LeJ( c G—H be @ hoato ) Flen |
WW@ (P(‘G Lu? d) PALIEAL) Jolati Kes .
R‘“F ’@(G le .Aj‘{w { . @(lq(Q)z(p(/q)
%
1) (1e)= 9(1e)
ﬂ&\l/lfgj o The ij' Jn« tg( (Ql‘()

Qi) - 10Qa0 -
C16) 1y = 1y = Gle) =1, a&),




e Ygeh ) -96)
baf g zle 0 oply ¢
({9(5-‘)@[)\) ofle) = v
NWodfpp, on  0ght b WJ‘)
1y {[@’(3 ¢(3)]—— A @(J)
CP(ﬁ ) WJ) ‘P(j) oed
gfm’"io Aomios  de occar O pats o e eotic

o R pt,0) — (®,+, 1)
Lep (x hj) exp () exp( j)
wep () =

Lep (- 3C) esplx) !

Wm ‘- (s w%m s

1) -
Q@J () - /,tt
ﬁbr (X{j 't /Zog,(x-ﬂfc?j(j)
do (1) = O
ioj{x) —/Za (5¢) ‘ .
e Huak ¢ % UFL\-UQC.‘M 2{ pi a &Nnigf ‘e cane G
enwiphic T’Lu_{)& aj \y C’L#‘ ) [l )
O C) > l)c} se T (EB ENS
s iO{[S 1t 1=0 e 1211
ot OI
?([) }Lw_ log T F
f(x) ! AmE:




MLL!‘U{ /""Jf‘ﬂ))%a’\ -«h,ﬂ JC ;J t’f?ﬁ“?l« /%/ ACW
L Lg—( ﬁp (T — Y QE a Jry lim,\,wpl/u@

u : C{ =~ H of C?L ~9 . e G isamaphac
| ﬂ é-) / ¢ = { =

. )L(H) N %\j chH ; - ’(3 e (PJ’[Q)——% J-(FH)H‘ bf/'f’(/iu.
E’U_l% S-ML ((’ P'/\fé-élco ,M,Zwry ) ﬂ?(DC ) WJC]
If, X f\ CP(_I.-L):?(‘): N (p[l)‘|
& Ty *¢ HG) e ) e f(s)
&“WM @ (T - i.«j?(-i.u‘\g, Hya
 fie)— gl @ ho ek

\g“me f
€ (H) s ) ) ,_ L
wam }31 S er q(x) J SR ¢ swiechire dam x I

~
&

Pl ¢lx) =y =)
B'«f dig 900 =1
Bu,f ?9 u\/e chve S0 oC = [

Q)Y
A & [fjt‘uirl,t{‘:/- O(b )

S8 Q‘ j(& 1‘) 3 A/ Ech e :
(reblay . . 6’
| LU{ S

ﬂé: WG oul IY‘M m,Q caticn ﬁdou.o
j(bf) f{(lx (‘ 3(/ XY j o T ) ,ym, {hr\/\cwf!uv\l
Q) = 51, Y e Zelimnl . GED

g{/\@c{f adt

}/{j G]’UU Toc € J(6)

rg ITEMNERC e neeel o covahace b q

To Show  fwe P
N Pping y & —t )'bvj{’(h we % hong .
T She v gmap Gre (AT JapiS we necel b prodacc

v avarant



@ Depwatation e -
Ch = §0r 1] = aj} Cde Gebne mogmy

b goeggetin B kg (6] -a!

@>G§;U¢,C’:’
' L 24 120 . . .
g, < Y { =}° — ~J
- %( ( 2.) (2 l)} L Zld OE,:: CQ
i T 1 X X

:ir*;[—f; 0y - )"‘23) (23'(I2”) 123
(i 11 T ) | 23 13,) 31 Z %d o
1




‘P'l ) "'71\,
H ffrtl_ GH\ JM 202

———

f! .
[(/L (cnirerFroiN.,

2 |

il
= = &
SR
ootV

Nr

(ﬁ x| anel !SN'
([ N Sa W\A»M;s/& f,f’ n)

rnu,L N = r‘\C[‘ f\" IR ('L,
3‘\4(\")01( P % <N
Ethar [EN <N o Non  E5 G
(i) (W) )

{cv Lﬁv‘cwélc (1 (o ool el s at A : <

r\ff\f

(ij)CM:L L be(a,e,m (+
A zrz [, o€ f< f
(\LU T.th/\i_ (i_f\
(u,x\ l{/;'h N = ?,_r\ i . - n
| ,:IN" - lupwr‘ . '5611413 ¢! ﬂML x = | o j‘f?‘.
—(-:. &'\ l,"\,"\.ti\{, 5 L= JdL F 70 g i« >\ (e am Jo
x =\ O <Lrgn~) % 9

rc0 = N «"-j‘_ (.
} (I\C«&v\ ]

M lI\ Ff\”’ Slﬂl,)",

(/?[_,-,.{_'I = \’\C\;\({\ a) )

¢ 5 ) ’ i -y
M“ | g\wﬁq‘b‘ Xt Lﬂ"tf {1 ) = K ':;1> (_I ) I Li\/ ¢ (L/’ b 7
G X By e el ak ita medhale of 7



Ak 13 cha cv wé 3 i /1r114 4 a. Sa c'ﬂc ¢f e pomnEd

el bt / x5~ Vit k- munirxl (x") }

3 //?%&:f ol = fawaor (UL md/wﬁt / a, i - fc o§ eton uS“(
e = [LCM (lC't‘ MY ®

TAR4N

HOAR(a, )

Lt)fLU/)hCV‘\ ' (’“ 2 %tlff ), v ‘l o lJ t"\/tk(lff (,(‘( /}' / 4 .

n o’ .
alun  an Sane o Canmen 74“ - L apt 1 (('cﬂ.?ma)

l’\cck at (‘ " dtj o L. .
3 - g o : Hﬂ;— ? X G (v sl (r 7
Cos Sioe,.- x| 4] X 2

/. g
@\wx// c‘-ﬁ\fw‘/ lowat is a4 powes / u

& - i A x '2{- v CF{C(J'.

. o - . N
gl C(O!"M{_ %5'{/&&”51'& o C 31, X X LT aEE . YT
3{ A y.{"b"\—‘f"(“f“ ( 5 ; /-% C'-C’( /Y “) #= | L
y { o 4 \ p i =
5. x5 A > x " all ;}{WE/@(? {5

e Clher elzivety juu e O,

E;wm[ }Z%;\ - )

l (/\. % (J .‘i‘y,i-! /’){I\V { -
{ " . 1) 1 (0 r:l.’T/\:.'
oy gﬂma v & | j ”15( -n ‘ﬂ] am opnte

L

m‘r’V‘.Lm_orM‘“‘ it Co— G
((' o~ Ca St fhat qﬁ /jt\) = ({(‘j) q/lﬂ) L\?‘
0 (1"« L) ({ /x ;> ¢ (x &J Hweaer, Pl ) - {(x 2%

/
NISKICD R
_57, Wx) whune  0C 1S |
Pi‘:ﬁ T o ﬂ.l/ e f'/ '/ /f wont o (ad celals

¢ .( '1,\ ~(a e, CCup (e (/ oA (E7rnn ined

ot (n
] .

oL j("t Wl 2

/

Q('LS m,\ ((x3)= Qlx)® @ (0) dilimo {ly) V4 éC“Da

s



o (a %/')'I, “Ftln_f/x“ A /}7

[&T Cﬁ \< CL S - { . A .bk/)f\.ﬂv \%&, (v\ e (-Vf\ "}jy
/Eh (._)C) = o | % q/\a(l_ \'-) . s —'QI“ ,\) 5

(ﬂL (o a e Morphasm (/Utf%,y ¢ - ¢
_ : st S e i ; 5
CL’)’ I/Y S;\( t')':-_' 46\ (l ) = X £ (5 f-‘) " X X ) Cp(i\(x) ?t’k ("X-_ l)

[a \
()Clrﬂaﬂf'vq . {W\éy l'LCv'VLEubu'-‘)'JIL ;‘IJW] @ 2 (#\ "'""(n 15 07/ ]'{‘"’V\ q, = q[ Iy

-’} - o ™ s
b o et OC A Cno

E}}F | Q(I) € Ell‘xl . 13-)‘“[} . A .
~ ‘ o {)(IS): (_j( Q)J ) )(Ql .- ((‘,a (\)( j

AV QJ{(LG(LL/L/ V8 kcybuww .f,-j&,;ﬁgn._i ’ (,ﬂ ek C,\ ,

a) thNLCvuiu'qu—UmS (’3 e 5 (3 e % (,\Y;'I" 1_1'5;‘.f f

R I B RCVAR AR

So (G[-_ 0 1‘““7 Lﬁk G qt, {3{ t\) e ‘ VC\ . Tﬂ " éu( -hLVVLG .
b GG g, (5) = ¢

gt S i . o

i g ~ : (i) [ (/t\_tv\,‘\(')

GGG g0 X
CFQ (11) - & (o) G (-Y‘) S T X L Te |
¢ (0 q?_b’?'xtl) L (o) $o (2 - x fox=x = |
e

. Py

"(ZL [CLL[ AL ?‘ f:J -I;\UV\/\{:\ .

(0=t G(x)=x
Thusin  fpumlier o

(fj ()( z) - X

(povplax CL\AC.I(} i



P T e« 4 7
(W 7 @ (B .
A se W —a W2 _

1 i) :
b | Wewt) 2
} ‘ ( ' 3 (5 oo plek (Cngu

N A ML M AUG aly

! S 173 P
e

2 { ’ ' .' ¥ /
G (T J’Mm S, an 1Soma }Jh.&'-vl W' Cr ~H e ;76(75 e e

Speial it =G
4 p/w*’\f‘e SoMo

i G - We U delvmin
’ZfW () % -G o % i an

a j’l.('MC )

\ F - & i }"
? : (! 3 (i. f (CLL(( (( o Qa U_//‘r(/l’ﬂ"/j s

s MY pliir( j

L-’c o 1) J«)/ ech g an A

&1 lf\ X /% ¢ /?LvT(fr) Fhet f)(c/:% & ’{“LJ/(r)

o autoy 1d an oo,

l:ﬁ ?‘Z‘k ([L\ shen ¢ AL

Eﬁ; X /’ & / 4 oa  Aame  becaii V g i
ﬂwx (,—X:Qj [%y) o oL //3/3’{‘/)) B /ﬁ())/b{/l)j
-’wx.[,d/ / t_L/(U ‘ “‘ “C/L/a) j/*""/ﬁj//)

é/<€ﬂh'c_ /}g (L'.(—_,".,H 'f ne ( " / C/ ((.IL /ZLL

p§a b/ echén ’7

7 ,
(Pt perctior

. 'y " . 3

4 _%&Uggr) x Aut( f»r) — Mt (G )

( xf) — xof

abinons g A3S0 ati\\e 3¢

Dl « 2 : .
‘ﬂﬁ“‘% 4 ((,‘cu‘;'JClS}'L('ul i & ¢ '
L‘xka('m. /(\'L\(_ { - (i( .- ({' S~y (1

L AsSoaatne S8R
RS ) SR

(1([0,. tlat [(‘(l( ¢ f\\,t t ((‘ )

the abone /Jm{,qcf_

L{j/[\ jk{)}) ‘-(f f{'ﬁ
o /U LL!L/; v

iglq{‘t) ¢ YxeB

g, () =2y
j: d _ D{ — !\d/ c/( q‘: ‘Ll(’ ,\ C‘lﬂ )(ixvf / f? “H!



Ininger ! /_J &L ﬁ[u?‘/ &) . <) @ /'/ echne  SAewo
/ W s F s i — )
Pecadt R is D,/-‘e'c'/?é‘« Jfene i5 an e MBS
' -

X G~ wes old, oo
Need t sbhes x° /s a  huo
&tu{./)a‘-\{; x*’(%y] L h (l /){ ((J

Af’{)/%/ ol Ty | ‘ach . o (ly) =y /A’/w 7{ /
wl ,("-’[):') x’[y)] = x,{ (l) Ko [7) A((LU(.J—(— o 55 Aaaw

= OC 7 dﬁ cut h L Lf(é%m (7[ ra

: G
b)uf X s ”l/tch \r\( , Jo | :)< (DLL/) - X /l’)x y} .
ULVU[ X B 33 A ’/]'U(HO m

) . : ;
g& Wr’d A A& ?/7/(,%/! (;7}" e L /j el (('(/

@) futlls) Spher s &

ateliuw~ Frep /fur/&;

Nune ane 3 duewos (3G e
g, (1) = | q (1] ~ 0.(1) :
g, focf= | Bl ~ & ¢, (x)

0 (x]= | §(x) =% ¢,(x)

ALW\/@)/ o (TeTXx) = 7 (Z'(;r)) ﬁ“ﬁ””) - ?z@( )
(| 2 ( =
f Lo - §¢e LT = |
« | bte) G20
J#I}U{'( (S.: %L l! X:l ?J X L P 4 & {x . = lj t/:&’\;\l;\q\
o ’—)\Lo\-f_ ATALS 5 howies - =< o (s — (5 Y

°< Q i,(pc,tpf_ 412 _’ <px ({ s



JSnF

> @(/)c
)( ’.

I £efine

o)+

dz((\: | @;(6) 5 § ¢
t . “H-("J.) ;13
)L* Q: (’)(_'7) ) ‘k({) z
PP i qf»(l"'
X G5 (L") e 0 (%) = X
'3 Q. ( x‘i) e h £

- g ¢
P xé{)'%(ﬁ("x) ¢ (((z(‘f’) 1-4
Ceisde? B g% q,
B g b e g % =
s AL (1) o/(!y‘()()) :,ggaé C(l()t ) e ¢ (
L) FaY 5 s ¢,
: .

]

%(j _ /L{va((s) o j{ i

')Z - ((L ’ (3‘ 3(_“

/(LLT (<5) = (.d

4{,(} x| 5(1J : ((-Z(fxz) o i n
J ¢, =4
Lt | s 3 e (0 ekt
, () = T

5& f‘Cv A\wt (3 —‘; C 2
hut C . =C,
A\J ( " jF) vt AL L‘\.Q i %CMJ,"'EJ a‘é’ pecrad; on
rﬂ’LW\ L-{Ll C \< (1, ( f\“'\ ' ¢:£k " (,n = (f\ Jf a“ 4 f(': f{% ‘@

L 5

(\LT\{(’.,L}.ELI L

f{\J‘C( f‘ e

q;(.‘. 1S WG
q{ - [gl

|
4 -

(c froave  toop

1 S a.[uuyg

(16-- {5 Aedk at ‘[' 5 I S

Jo net on aunl

an Gl



¢, (’):( Z So §y act /\/recf”‘é L= G(x) (¢, -
Gl N SORKES e {(f (%)=

¢ Wy 4
({l('l) 1- Y /{[ nef /@C)\ e . 3{')/” ) |

(Lk ({){ o (?S(‘;):k ) | ((.g ‘3 /)a/'(([W{

L!'J,(’x) 'II S G- ({ ( ) q = AUis .
5 g ¢
0, [x 9)-)( 5 cwf*) "
@4,(1)’/[ qg(] . b
Wﬂi X

ol At /Q) BTN g
At (( () =C
Pw " lua,d Hmf : /f i —4 FA A ;N)

f by &= foug &= f Y-
} o an ” da 5 e # He poven
L G j

C?{ e st e gl 7? % H act (¢ ) -~/

fHL A e b N []
{M((g) LA (?‘j n Coponve b 8
AM( 4 -() has 4 eepmants- TP/ A+ and ke il cla

poup Yo gel
A\L‘k(cﬁ /‘} - %q’ \ { , Q‘L qgf? ﬁj wh ol Wup’?






Kgehe (25 20t |on 201
@ At(C) 7
(fz : i’f‘xr‘xi‘ o fI”(J(f:(}
4"”+(C!1): {CP,)(PS, q};r Y“j E‘ercM«U—Q { Syl are The

(g n U] /)\/‘V"P/J/
Boasa sl et wne e e goep idice | (z}ﬁwc\w(wwfw

" - . ' % . * w3
i CFS/ '?/ &‘ ((P5>? PSCFS(DC) ) CPS(IS) :(‘IS) P

[
?,:l CF\ (PS{ (P;z Q\ N B -
TR
‘ - : ~(x>)=Xx _nac
AR ENERES QS‘P;(X) %? Qlox )=(ax>) = -
U (61617 ) o
4 ' [l i ‘ - .
4, 9 (o - /\(%;& s ;aifjj ke cavise 17 caq
P = e e S 1A who~d. .
bt gy o
’ g i
(M(Ctz)|:4' ‘ (i ch ﬁﬂﬂ«(o Hhane M% +7 C+or(2)((2_
R (axCs . M(cn)gclxg whyy 7
by, el |x=1) 4 ey [9°217

bid

(OCQ{ngI CIJ c{) ’ (-anfcl\j

ey 4o o) ) ) 200
E” () | 06 )| 0y Ty by = | = ¢, i
;d)‘@m) (\) (La)l\(w) (5(3 — ¢ @
m_(l‘\j) [le) (ln) (1) Q‘\:D —_— 0,
('Ifj) (x‘j) Q,‘j)\@r‘)i (\rf) LI":J) — (Pll

o oawid 0Ny bruckels i GXH -

Loaxly = {(Iq,j[’)“"' Maw (i) LJ x

.wi (hj) by b 4

A e {1, v [ XY= Yxe=xy K




So N dverde  pd (o) Suply p XEF VP, @ oxy

mf [ do  hare x =1 =Y" Xy W(Cu) EGxG

fut (Go) o= fiz, . 2" [
b o« st Ad (cac) {@1'.& (porre o 20f
ECP o % iC ‘P q{) 4)13, CP'} ‘PH f groop of ercl 3

. G, &l (?Xg <G, , Dy, @ which oners At (ca
i 3

(Pa - % 4 :(P,—; ﬂp“ = jFe #Q/E:wi'ferau Jaﬁ%

i ;(P,:I"t R% XY= ({”3 Y q’n
(P“ )(*:1 7=l
X3Y = ;4. - T35 = fis

¥ 4’9” ({:3 (P\ .
Y 3 > HJO Y)(Zq}“ qj :q'tg')(y

X / - @gq) ‘Pq’? qn}
XXX X XY /‘M :
{Q( (PS (Pf} bq ‘Fu (PP) ?w QH} (Gc)/r

it (Gee) = 513, w8y sor YAy [ X9 YRy
= el
Dap o> <Y u Ak (G »
The aufomonphir s 7*& cyclic ﬁ-ﬂ;u.Paj alwery ¢ abelean
for  bwe  fr  RoA- O\Vjcbc rooupr )
'QQ‘ M(C> {¢ (a(l’l 5 n> 5'L|g: _ ;ac'“f
q)aq) (x) = &, (LX), ¢, (3() (I) JCL’DCM(;)Ca ?L(i

altilcolien =0, 9.Lx)

(¥ ComMMAL G

> ¢, 40 = 40



b 20t J o 2012
Suhgrvaps
Lof t%t(@,',i) be & frowp
et HocG hea subset
WM conclrtions st f/ Sati's 7‘; be P ;f:fej/ﬂ 7
fed <) L€H 4 e
k) Vo e W EH - Closume (popef Subyay T ges)
) if ocet the xTe W
M LMLHCCT -G g Saﬁ( that {5 @ Subgroup C%G‘ then
L)1 et

L “.) chj 240 xy € H

W) Y et ocet

@ Ol-:bg: %({fx(\)cz,jixﬁ‘x’t‘j ;)Cg:\lj LT[ . jx:.l’ijj

[$ {'n)(} 78 §¢bj'rv~ula7
no, £ {lix] |
x'ex’ doeon’t uga/wxﬁ h {hxd

|5 ill:qac"} oxmbgrmr? Yes .
Is ilffﬂ o Subgrngp? Nes:
IS LLx Yy xys o subganp? N1,
I fncfﬁm Subgups cagL D, ae
D, f13 deiews o
g(,x{xlj , fll%, ELE !_ €l,>c"5}

am:bll,g,z % A —

el S gl . €
T ok e e W v
(A qrde~ fo  pave the thm e need Hie noh'ca  of a Coscl
) L-P.T & /&{’ a SU,b?’Wl-{p Lf; 4 and )&')L LEt
D‘%&N}' 24 = z2zh  fet 2l is called  the g'ggmmf %H‘yi’
D%AQ Hz = Yhe “L\E& iz iscalled fhe M,
Nomally 13< Lt o1t

a) /46[ Ons .

exackl,



6=D, —

luhL H - {( y} [JMBW'

L{N‘ fﬁ& co Sefs
1H 1,093 - §lyl-H o we hawe 3 duindt
S L2y F e TS U oneds each Lok
x H x 1jj i Syl Sxoey) £xxY)
JH Laif Llys =

i MW} 1"‘5}1}
)L’j‘i' sub -
L&/HH: iji;{wjé q,} ge,wlﬁf:ﬂ’/ Codels . @h( : Q~Moa(H,

+
\G' iHj jé’(r St of cote t<.

Se. Hrtlyye b, = & Huen
% < iy, By £ oy
(xx"l b
€ // Checle !

ﬁ\ K zock =actle = Sl } q
gl = 0 ~ocgle = Gy y
BCUIC Properti- ?F (oselt (%)

be a ngm“p o &
CUAS;OLQFH wh, =4, (W 2¢G)

L)Ev‘ﬂar INH 22 Ok whazl=F

i atwr fregne  fhe samme o anpbilely ditfenct)

A =zH -
O Guugh fopove Hatif  wihaz# AP the wH =

P ?LW?:-{ ]iélt’k#(\& . wd Fhoett g =2ke

Se W= gﬁx ﬂ\
c hoet
LU{ éwH , 7-0\)’43 5 SoaaL gr
flz wdlz < Z(LJ\,-‘LB> a/\o( L\,L(/\ltl\sé” So

3



72 €z H (L wH <z i

B} S’;mvm@ 2zl cwd
52) [;\5 SMW Tﬁa?’ﬁ UJHn?H %ﬁ T‘ﬁ(yt
| wHczH cwh @ ol z=4 [
M\i’/\ (s 3H =9, H
HYB - j# =92 4 & j:lﬂz € H
E&Jﬁ#(ﬂ)guppoge g = geH
[ du €9t gangy]
S\a ‘jz j\H S0 9,7 314 (ﬁfbcwkf{-}
ﬂz" Let [
uf’PO&e 9. jLéH g jz*k(eu)
5909 9225k 1
but ?ﬁgj? 3(3,_ g i

J? Hr\, LH '?é bY) H l) ) ah}
[M) T it ja edive jmfﬂpiﬁj y (0) okove ]

H—‘*JH ((fu/a.cbj 356-)

P = A H gk A (h)-gh
): )5 obmmﬁj s*ur/ecﬁw_ (b/a% “fjf’()
) 18 :\ectw\e A (f\) A ((\ ) h, = 4 L(-’jrjkz
9 L\ g 7 5l g gh, =gk PJ J

i rumeed s @) 15 (@) AFH O nAGE e
gt [ = (K] ¥ge6

(oalley (Logreg)

[f G bea At NP,

dvidy (G wractly

Powf. ° Weike out ke dilad  codeds of H g5 gath o gt
kg sure  that ym dont  antthe  same st P

\/j EG HL / j €jL-H [6mx/l/lnk &’an Mffft’dﬂf&ﬁ&f)

He& a S’kbﬁ-rm.tp, W‘f’/\ !Ht



@' = gﬁLH . j.ﬂnjjl—{ ‘—:/@( C#\J'

9 o double  wmhs
G~ (944 1981+ +l9it]
= [H[4IHH. A(H[  khwo
16| = k(ul L
Mﬁ”& inthe abont k = /%{ frw.a/ Aichinet copfs.
S» M
Corelary - 161={% ]

e 55 = %)



e 241 Jon 2002
logronger_Thon = | .
Lt & be & %’uu ﬁmup adld HEG@ a subpvpn [ eq

c);ﬁ(m&w (G e actly
Jidy (Gl - p At ) 1
ey [of p ke a pome wd G hea g (Gl=p
G2

bbb sl adl ., W {]’:{DCQ.Q{Z}

His o sdgmpyt G | H# ] o

(l=p  pome gad [ divide (Gl T (IS0
ff=p Dt [H[FLs0  [l=p-

A P )

" 1 C’-]'—.‘ (&'I = ! (‘OM.PM? Pn'ML ﬁ\av\{ 0/‘% av\ac/wu_f
j}:ﬁ, v EQC(JM il M (A opn N
- 4 Do = Cun
R v ‘ "
a : By XY ey

Clecle Hat JIA(KY)=M“-

6, GG i
0] Go(26xG) H D -
\ | C, 7
ER RO
|3 Cos 7

4 | Ca D, :



Kﬁfn_b(j‘ ato( /Maf—w

Let
befwa

—

j\ G — 'é'(’- a ﬁW%ijquchAsm,
ler(h) = cG WG =] & Usy mdhalcabie nofation

(m () - f ]}?ng‘{- Ch) 7Y T
Wik l:; notation )LJI&I([\) 1o ru&?ru?o% G,

)Im[k) It & %L’Wf _&

s

Vool ety as W(0) =1
L)lﬁﬂfuxz el (W) h(x)=] ,h(x)=) e

M"C‘A’CL) - R h(e) =¢-L=1 . o XX lle(k)

= 5o, ¢Kelh) [tlosed]

| ocelarth) k()=
| 1{ D= k) == s x| eller(h)
o) letrmm écw k)~ | -
l 4,342 t’fIv\(‘A) Hr wale k()(‘):j,) XLe ’-i:jz
ffrmi» 33(\ Ny eG. ﬂ\&ft l/t(f,ﬂ(z) fﬁ(x,)[\(Jfl) —j&/z Jo
ynj?eLn(k) [ esed]
wally g€ Tull) ke y- TR A

e E(XJM‘: j”' 5o :j eTm(h) [@ >11.
- vidw |G
i The o [Tal)| dindes (5] - Al erthy| i 161
shos  that  [En(W)] abo diida gl

T L Gt Bea  grouphomo Too 9 & bjechen

In porticuler, .14l
M‘;/ S

or [Talh (W] ller(q)| = Ogucalint of. Mernel -Ronk Thon.
e P jeketh) m  Kisa by f 0

T o of bk (qwed) vt dehof e foom
al = fef pek Jwhene €l



fecall - .
Kte of Epnlly
T k=6k & xtx, €K
De[{AL ¢ Mefpy Ra % — Lo (k) as /gé(orws .
L‘k(lk) = hee) .To complee The  paef, maed b shay
Q) hy is well dAned
(9) {f\* - 6{7]( -——»]:\,‘(L) f/’l/i(&ﬁv\&
g b : GF/K__,,];W[[\) fwy .

Poof - &) ugose ok 23GE  Mad b shoy  that
hx)=h)  (f kX fom Mg &. , ek
o, ', €k Gler(h) | Sa agpl A b x e
l\(xz—l.r‘) :| _,%_QC‘MS—Q rf MW\&; AP lCU‘(L\)
S RO )RGe)<( g0 hixz)'h(x) -]
Ss t\tf():l‘(xl) E
) Swpme b, (k)= b0 k) He k)= k) s

lﬂ(xl)vl(n(xlszl o L\(X{’I]):I o Izjlrl e Kk
‘)[ :;>b DC"( ‘JJCLk . m
C) 1S obnows .
[\x(xk} :\j E F:)'a :

(+ 'j e:l:m(l\) wintg J’f k(yﬂ So
Qﬂﬁ;{r ,F h:G—W 06 & grwp homo | than
\Imml oUWGUD Dotk (G| ant

UUU} appﬂj flows . Suppore a2l and [ sonse piuite vy
Waaf &bUL ’rownil down — all havomeplusn T -

_jv?w,-- g

() = §0 ktg), o N ] pestbly bk nepeiias
Necdd Ofol(t\l )) WLbchCZ'L beth U“‘ (o!cbj feyrange) — and

also N [bj ﬁMwMIL)



) @L\’Em i) h() = | lrw

Wy?) = keyr) - =" h(y*) = X7 X
k(fj*)- x’ Hjs): P
HJ iy x* HU‘*) X
Se lq(()’—-‘xtp?él /M/s':
b} ~
L J
Ut
- L L , i .
YES M) x™ gines @ how
S ER O ooord g 4
lj 3))’ . drAQ:,{
o KA O doowlt dinde &
h(ﬂ+): | Y, L{) Ufoch4'f3 " ?Acﬂean;f Adivide 4 .

L‘Lt /_‘ bP a %mft: ?waup ,'3( 6/7 | m” gv ,AWWPWMHGM
hiGo—l" st hly) =T
- Y e (7) dinsdom
PPT Wrt afof(&) m.  Qay=4), .. JTmIrj S pow 6/2

 Supe 7 how b G [ st by o 5 )
Tn(h) = <¥ L ome knw | Iwmlh)) divids -
oy S >];‘chﬂ —-jr' such mlr hiy) =¥ Hhe

(LMT Hl ok / e 1
Wl) f&(hhlm A : FmV\W@@J /LF J‘Lﬂ/j it ¥ Z‘l”aj—

Thw

afc/(.u‘m.

droi(h’) MUAST 3 V{%
ord (b/) oi ndro 4 7y N -

l\aﬁcn "‘“r’ {)j /\2( (7*) :J/fr
% hrf-f a homo

e ) %] b ty™) =ttt o) L
I\r(jb)i(yb



Fmra Agaun | howne

{l,g(jJ Q,-———, ¢ §l o, . x7§

Mt ane fRe  pos ble  valuwes of Mj) 7 lan [ send :
) (7 Nes | olivicws 4

g —x? M bh g
St M 3K &
5——?3(:37, \)—Q.S Qlt’*
il Ko o 3 a4

xs‘? No bh4

Dides 1 63 L 3¢
SRR A
So
The ge are pr\eauiéy o Ao s h (—¢
) Ua)‘l o t\(\jf):l prall  © hwied  home,
) hiy) = l\( Jea®™

. Doscobe all Jomos - C —s (4, %< /
k
e, =ily, g% ly 9:fj (qu ;xz [x %) 2%

Aus | 26 & b L 3
o Yk % % % 2 ¢ 4 (
J — | Trviad  Jems y) [ ke

j%\{j{): 2 39 j:) thore are adly Thace

, WIVAS e, — G xC
U”*/\\(U’)ﬁ%{f 3)3 !

Waﬂf:DL 7"0 Conshn et new_grends l}:j ?_uu/*nfcsij ﬁma shuclare
i (



2

JI):.:DCJ &g@d" = ok
Q&Ejaﬁ" }LW““VMQOJM‘Qm.’
ﬁ/tﬂpaje fyf /5 a fﬂrup Q cGr a f“AW~
(inside- 2 —”p%i ie@ (£
Define ( a —-—*4@/@)

C(i,x‘g)” i ?(
ﬁa et G e 77 )Z\‘?é“. Ther 7he magy,

g i g

£ — 120{’} 5 an a,wfb/vlmﬂu‘sm?/ g-.
b ()= q2q" ¢, €At ()

) [
n§evr (mcz,édf Fhier
MZ—'- . (}7 isa  Jow . /égeii—’ . 2 F
of (221 7(2 2, )7~ (7,21 7,")(12? ?:‘) =Cp (2, ) Cqu(72)
as laimad .

ond. (e_ 1@ dnono
(,; 'y ,n}ach (1((?,): Ci(‘%1)

@2,1 =489 b kel by 7”"”’7” by 37
ATTARS RALY

g G n): G () = g% .
& (C, s S‘w‘
J&"EG ”"“‘%{ N i_ €1
()oL( (?'7_‘ ZJ‘/?/ -2 So (“i,, ) G_,——y(;r 1y an Mf’bmuﬁw‘,
\‘?" let G b a pop | Q Subprrp. NCq

= 2, =2

medxf i agpng c! Q—AH (&) tavpositian .
(Ui G) Thn € m /
o Show %fﬁ €0.9.7 Ci by,

Pl - Lot 4,59, eQ Nfa :
1,00 (44)K54) ot 392" 7970
5017(1‘:{/ 7/ 1/2%?* )Cl, Toe Fi (q,zzq’l) (‘i ((?' (?‘)

=(C 0. Q



@ = Dé: T/,I s lfjfjcﬂ, I?jf
@ g f/;j 3 - C;L
Gt ¢! ¢ — Ak (§)
G Gl9-gpy"
]Effl”— ’4 Sub Frep K o G is Sad t ke nomad NG
(KAG) Wounr ©h geG ek kek
3 k,j" e I o=t QD
fq‘@idﬁ j«ot’ er Ly —“%M[(g) JH = Z () =X

((j)(x) =y :Jc\j“ e



-y
- |__ﬁ- 'E
n i i
B
5l



?)“W ' Cf— =5 H f ecliv -{iu:.\,u;-

f/_ % =1 q(x) q(r')ﬂ
Q1) <1 => (&)=

| 0t ,J ¢/x ) & eril (X ) {)@ cere  (UTECTVE
SuppoSe | Lol @(x) € 1 )
n
o e (%)
fhon  Jo 1< mga Q (x) = Flxs) =)

but alse  Q(1) =™
(q\),ad@k) q/ i\j eifine ¢ ac fz l con C‘{ Fan conuelecly éi,éfw o—/; (_.V?ZJL{,“(.‘(‘
VL) Cg X(jdr Ng(ﬁ\z / \("ES })\.L'.I.L L’\;LL\LJ
GDT ]73 P’b L'LLL a (¥ J;’\‘Jl‘f ¢l e Mu‘t’p[/u.i Wl
92X 7 L & R . 1 _ i@
C‘?, }(p f"\(' ) (4 lt'i/fj '~J [ (H,S‘!,’g) _ ?[s
C\’l ' C’) XC‘*‘

e QL) = (4D (@9 11y

€= - (:(tj)F 4 (2 )- (5, Y )
q(fz_?> (\-)C?’\%() Q(%i\):(‘)t ,i)
(22 (L) 4(z") = { Lig)
Q27 ) (T L)
g(et) () q(z") -\ % )
2 ¢ - q(}) :lef\jsg)

(12°)- (9

§ ( ) . LJ) N A
otb
(\E zh\ (% (2 ) ( X j/
\t d{' 8 d k’L\UW\»D (,u,o b 4 Ot | -
Mawy — peple  chernid fhal G =Ci1 =y x Cy

ey (Gool =[] Va -

"7 ) g (%"7‘&

(1) ’ (% y



' geagal 1 0 fadse et f Gen) [ (0] Va Fhe
e



@M Z?TI‘"/CM 2001

| AL oc&mj That it Pisan  odd  proic and (G20 H
oty Gop or G2y,

AN N A—

h | Z{ @ ‘EQ e PP n pliic €eclh é/&ﬂu«;{ o Jatisfey

gt T G is  abelion. J
,ﬂ:‘ ‘ ‘éj(f' —T(\'j € G , ( hoave f> jlélu-w j X AX .y | Jenerw
fhar =1 oo wlix e =1 e oy Al
=t s Ggyoay Bl (rggs gt i bhes can
i L el (>xq) VES Bt @C‘\j):&.‘:j =y (.

We can j:\A—f)fOM-ﬁ an '#uf
Bt/dﬂf Rﬂfw{f a v&/‘ C{L /é( Q /fub 7ﬂ‘up A b ch V;J (C\; Jja:(
‘ﬂ\ad/L i) CT :-A_') C‘—(.‘XC.-L"'(-. X,le [L/ S 1\ -

. TR B g _RER
o @) LGl =g |
!G\C\,q {’b\a.l” G iS &MEC-ML So / WVZ( F&wcpcv’wy
U @-C[Cér" t e fW]LCLG‘Cv’\ ,

ol y
9= = +920 [29) o
3o Mjwi Q? a? a wechr pace  oner feld Mt 50,7

fh?ﬁé j ‘(BRSES‘TZWVL- /ﬂ\é’ﬂ as @ weeht Spac
(2 FD. @F wodn
t "

=
n

143 s Crr':_—*i fr,x-.. xR £2 {(H - /ﬁ-‘?k._xﬁ{:Z

L~ 2

fdditve b S G::J— (2% - X } I
)l‘),(} $|DC) . N —D

b > |

| — DL

,N‘CTN'{ &T &‘ é{ a %W& 7’([;1{{1 [(TI = Z,P W‘Q FS ) (,‘?(;(d P!.-Afl.’l.( .
C&um ( D (( Decs an efﬂmd ?/ ovelor~ P
wh  (EY ¢ hog o tlmed g ool Z



P T 0 1k 266 b (by bagrnse)
il Ocd@D = i dz =7 ovel 2= el = ij

| / han #fhv(lg
b2+l He

H @nnet be  true fhat t"\«‘ﬂ"j 2eG 7 #| b ol z = 2
[)z"fur}m'afe (G(=2" (6;7 Last resudt ) S Juppose FE &
Z#1 yede# ] - Gl ‘-"”"'(?‘"P al Wi PKBNC(I
C_f O-’“i 'y TZF JHuA Cf,fc.(g'z:p rfi‘ﬂ,udr“ W"‘j thj'm ]:{
(2% ,e))
_?‘L""}_L Lﬂl 2¢0r ; 0dl- =P
Put k> iz, - 27 =( cisa  Subgrupof G .
‘%[l , G= K gk fprsome geb RS
([__\ 445 ont WL - [G ku\c]k Ic.,-\c}k:;z‘)
Swppore Y gk Tady ek (k)
Dwmge ¥ “cgic Y k=rk
dncl a’bljzk: ?)’(lbfk
Yk =k X
S if Ikt r e vhat an posnkilAY B
BT IR L
%B’Lrl Han 00d(Y)=2 Raithe d
‘f' b,'t.;io\ | < Lp-| ord (¥Y=p

o ord (BJ &d so o (¥ ) :
QEQW%/J Lf{ MQU‘ l _EI

___ Ufhem way ﬁme en b
0 U‘N‘.I,:Q. W:}) & pave whoat rﬁ , & ( = 210 H\M
G= CGp o GEDy /

b I'\L”WA Cr ﬂw an ﬁ&fﬂe,\,‘f X ()r{i?(':(.) P
- "y crd(4)=2

ye?

i | :
lake k= {x,. .00 ] G = kulyk q &Ik
o G kuky s [gkio]



Gef a 'WU{P h\j K — K | A L b B
\Ya@-——»U:(,c‘\\j"‘ J
'{\j (l’c)-:&kj"

Jw) (S awfeMorphusm ch k
| ~ 1 r4 - b o o )
h (k) gllady = (gl )(W(-LJ ) = byl Yy
J;)chl,mwu‘u'f} tuSM
Lj Td e Byecnue
So dy € Mt LAG(G) o b 1o
m ltf“ M (\P '___}(-p !Se a th{l‘é/ﬂa.f‘ph,.qm S'(‘ D(li fo(
Ther Gt~ <4 or ey xl
Pod © Ut ey e goreafsr
Put 2= X(x)x ¢Cp Toon o0rel(7)= [ er ard(z)zp.
d"C{(’Z) ;‘ WL AL = & | (..L 0(( I) = JC-’ J
l F od ()= Hen 2 Jewddles Cp,anel 2(2) ~ D(( () )
= o (e () f XK o= , =X L)
Z%L{j 6‘) Clﬁbgbév\ So C 0{(1) = oc( X)X < 2 SO
o (2)=% fence o¢=ld T [
ﬂ__‘ﬁ”‘, S ld pl onedd  prowe e G | = 2, ..
‘ﬂ\()/\ 2 H\-Pf" G = D,; P & CT L (2,0 .
PR Qb oce ¢ hawe #olooe) = p

yﬁt‘["’ . om 0!4(}))52 P
(Cons o X :lf\j I e be=§ ] 2, & {
LT S uiles
0((1) ol & 0s ,)L'()() s

KL= ﬂ‘j () = 3:1;7 ‘ o ¢the-
=

A "
x[jjujx _XP" o ZPLJ ;QCL
yry© =X ] (JX"‘“‘J |

C(‘ g ’{,P r:m Cp)( CZ -’-'-C})Qp r



" G
| | y
-3 i /
3 (3 /
4 Cy , Caxtly / ?
S - - r
_fﬂE’ (o 2Dy v
Y C, Y
T [ Ce Gnla GoxlaxCe @edg | T |
f_or_—dﬁ Ca, (3x(3 3
|0 LA /
e c 1~
2
3 Ly " /
\4- Cie 10w J
e 7



Ageb < It _Jea 200
e s D) pel G :t("/’

"

To Shew 1G] -
Z(,A,{'_ Covishvue e LMHL-‘I‘ (l— h Silh ;,r"}!_e,L/):, l< = S /f ]{ o /-D('l { //( v [ ‘

{ —Z\L /jc’ﬁ A .f“ (I_(L /‘ ffrwd Wwal
Def, i i B o e B
{\/1 U X " =) X \j
Sulu et l}.u(w’(

\:;, -
K Q|
paf ét X {\ {. ) (’ *}‘{\FS 2 C\
l\ y (A\ ek ,4“.{ (!() s 0 n o~

T y 1% Ia/ AL (o twedhzlbcat en s K xG o) /

XT (@) x(k2Q) __I(Lw_\) W&

S L S——

;'f-(-k.'lii‘)f(k?i?r) (k 'ﬂ ) k Ll \[ ) "

o ... -~ E— !uu

k.:t‘\ T )\M “(7);“’)(/(
i forvi -/(M yet kb xy

£ty ) o
t u / e ttt bu;f‘.":\t"*r/‘;'-\—t\,I >N

W6 Wie)
L}

L\ ; | ) C i*‘ k) o b (":7 4> ac T‘s e
(o a dmwe T d ga abde's
/)23 i ! {3 /4«]\{ (t(&‘f (f /" }\ \ (

B (kg) = (IXR) L) - G (k. )

L\!‘ (\_., f{ﬂf (L) ¢ (LA g (L L\(l)-’ f.;{_

Jo (_l\i) 1S L«f {dmﬁt}},
t‘“si) c (}Z(;’\(l;)(|)l{/') j TI\( ) ({Li(l k) (

fe L\(['){ t"') k

F s { ‘ [ +; ] \i' £ .'-‘1. s

“’\ ) 6:7 r = (K, 1 > =) U \1 BEEL. f t*l' ! ' LL J
| n e i |
L‘. (“\ X ‘L 5 { k "L,f ‘f-: 5 8 ( N

fﬂ\ib\«', (L Q G Ci ak ," edace 1
A\ i \

(ry (ko Ixles )
GO LI R I
I ()l = |
WY (L gy L'13’\)



i I ' s 5 \ ~
\_i __‘ N ,l‘ j\ Ci\’-i (_‘E, ) ( f\tf‘ii ﬂ C, o I-j VdC -

GENCRINCORE )
i SI INCAIER(ANOTDE !fJ = (ﬁf,hg, )

,‘\(l) =~ (¢l (H.hﬂ(‘() St lﬂ(l-i(k-{) g 2.
w0y (b Dslig ) - (lag)
ﬂl' U;i)k(ﬂ?) : (kh(ﬂﬁ)/ h?) =/
@) (g elng) - g
i - (L'Hf'll\ I ?l'{[:)
LJijuimﬁmm(u¢ %k o h@,fﬂ'ﬁ
(i‘ juir‘tli) (

- d o i
{‘ C{D LT’ L} CilACy (\4 [,CL,( (.‘L(J-{:L['Cl,f 4’,“)\ _,';',‘ .

—
=

0

o SRR

K=Cy = Uxec’ ) Q=G Fly)
[ o dotl)= Aales)22 C, =

{ Ly P dlr G il ¢ (')C‘) = M
LJ’ b ¢ 27 "(\-‘*\ (/.J (/ }\ a ,‘.u,\}ﬂv'\\mu(

| !u ‘E;':\;i"'l{'\.‘\t\.—[z.l’}".l FAN -

MP') = ’”L\'hi ) 'E' |

T v ( L ,“(‘:&.\ ( Z l\
lji' VAL d‘J Z 4-_1 Lul N \ ‘ ' | ‘ , ) ‘
() s o) = (RGO j‘) s (e g) s (y)

[;L [ ALAL wv-:{\ >( . ()( ;,*») \/ (I {( Lj)
VeX= (xtq) = (Gl iy)atY 2 YXeXTY Dy
G);,Lf i hy _fu WA et jnu.”;“_\: J-/5 é

%L[LL{ Hf{[\,\ /\;b)l-({ I’\L"vb({,‘

T (— MG 140 -1 7hi) |
TL. 1)\ (_‘5 >\1(Z | .

i



é‘i« 'f[\ ﬁw fr 7 U[ L[U'#Hg v fr{f f&L ol ol P 3 (Lo o Ca x( &

- f’i_‘j(,.,fuy { Th

] (il
A AAAAUAANA A
P/u“ | f- h . C’]\ gt \“/d( k) s a k‘%"kl’c EL( J-(éw((ﬁ. T{\_L\ /< X C; . /\/‘\ (\_1
'Y
Rt P ucet
-ljl‘ bu 'ﬁu ('p-[u(_‘.'ct{ ft’«.(('

g plka) = (15 k), 41 = (kg
) (‘\((L} '![{/j!bnlaxf‘}

b( { et

- (k) k(10§ ) O

\(L‘ M 1L ca A § hnat (T Lol gy ‘/’rL-La/‘IJ' B~

{'V{,I(’{' /i{

—

N;L'\ (L)){ U ch ;; YUt \(,:- _‘,L'

il = 2.3 Tihe KG ,0°C
)k/m, WA HAed e h. ( = ,{LJ ( ( ‘? J = ((.
’/\ f-(jlf--f ) "i‘l,\-t { fi) E }q\ F ((x ¢ q\‘i; .- ({‘_7: (é ¢ ({ ‘ {f,--

A ) ) |
ol of= 4 oo fy =0, (med ?)

s
kY

i - . : - L B
Wal(, ) §id wy o0, <ot %]

i
IA.!:I"V /L. ‘I‘lc"l’\(l ('1 ';’ Sy (é ( /(\(’t (.‘(_))
‘\I —— |
i "‘L{ { ; y oy i T !
1] . il e L‘f’ { ¢ - g . 4 1 = \ ) -
t) S T ¢ / 3 j < ) i P el



(el TZ“[L( ;i f
f)xu*'\ f (,2 k>L< C <

(1,

\p

&

‘,> \/ \( R X Z .\/

AL S

Y
(/-{ l-(L.jjr (&7

Vi
Gevira {0/} o
luba

o Cq
{\4 ¢ e

é 'l\t ' ‘:\“\\/\ L\il

Jooont
e (

il L 2

i Q{,z()():

T W 1 8

(,t(‘-f'y---(kj

. ({u‘t((,)

G — At(c,) ht9) = =<

[."y‘u:( cle The it ¢, m/‘ Cal e
‘ . ma ‘ - : .— - . l A 7 \
g .g'.\’fj)(-y.)! yl} - (‘)L Z(LJ \ » (:x,.}{((tl)

hle

({ 1.{3;}) -

/c,(,/u-t»wj
YX-XY

LAV

9}L‘L,i_{)

(( (2 /) Lt
ff,»{.b'(vf; i X

My

J v ii(.“(g:

I3 i 4

ILL{H-U' \

r ’} == 3
3 - | i ’ !_,’ z ‘g' l oy L j -('I A
ﬂl-\u C \v‘lltfk(_ 7 ) ‘j’(lj } f{,_/:\ " ) A0 b
. -
" ~ =T \ 4-: \'f, \ E i M ) Y
n
d
/ ) s 3 _a‘- : ),\ 3 ) M
st (C 3 > At ( ,) e ( . ) i 4 ( - ) el
| [ ' 7 3 fidiA cube L et
{ipuv coal  cede GV ) " 4 \/ \< f___, \/
.-'Tfy r'“ ’Z/‘L *dé \_]" PO J{ / j Feng eb'ne T /s e i T -
Lol \\ JEARE Y",. Vi = X z’\ (, > (g

(L &,

9 /i\

LY YA



\:EE’S? } LL Y j anl e ge /{

s \ .2"\1:. '\-" =
z\f:,‘t ) W g ing 2 \/\

cL”' @ f’i | ( 3 =P ,a(‘t,d‘ ((?)

(j ) : (f“'l fo

:ch' .‘\L (_$ ---—‘;;kj ((1)
holy) = 4
£)=q, = q,

ol 4 y . TS Z! lgee / L
/" [ riel g couci ol Ced ¢ h ; ( >L< Cy Uy /
_{ 3
J

b

" S - W

(2l = (b, 2) = () 2) = (&F
So Lot 2w XZ .

;i len okt deyvbe o X 3 ifi/ ﬁuu o furs

)

- s . ,-?."" 3 B L L Y N N
(KB 3 XN 2R T ,B2&ESRTE J

ciarchud T

—
S

A ¢
{ o L L AN
_)‘ I\

st g Yoz N Cs
i Sey :[?l‘;{rk‘f / (7 () «—= ({1 l)-}
g\ AL L!‘"f«ﬁ::{d' ‘.\ "

; i dp Bl i ae oag ondy £ f
R ond [(/)/)LuLth((? B4 jf\.‘,trl‘xi fé‘( W T MR /, §

h (5 0MEV Abs A

/d (C ticq | C( jRaared

(;f ‘ l i :_/‘(.:/L'l'[{"("' v ('f /)’LICC((/‘ /

!r;‘-f? vy L‘.t-i’.‘\ %, 2 (i i.(: f\zl‘l{ Li\ug_ -

, G g Tired A A
: { Fyin 'L L) el ')g{/fh he e C llé(_,
I [t G haa A A |
ﬂ\ ~& ) f /(,L{" « #J-Uﬁu +1 )
ErRiR A . i ; i LV v |
SUb Grvps P, ik Tin S

) L 1§ oM A in 6’ (K 4:-: (fj
“) L‘ A C\ = 314

.- A 4 x ‘ ) / (k. :",! i Ad ﬁ‘\‘xr
}Zmr\ i { g blonwig Al (,\ » At Lk

G & K XLC



%t'/tv\l ﬂu_ {’ L‘Lf e r( §, P&l yhi cheiy govitgal SUbpaps

,AVIF"' al ady _@ n\_c AN (LAE Yot f; { % P, !{/’tb Y o

b QG sulgenp G-
Dejn F/ G gkckq @

{
A feimy o L{LIL‘LLUL g el £

YgeG

Prp () & (i)

ﬂ ' .(!"(,\1.‘[3(,'&;{ (I) qu_( ("J = (? _ {3 ¢ ﬁ\ 721(-* a ¥ & f} t— .
) v 3 | h '
hut gk-Fy s gh=kiy
Wik ek o (7))
‘\u«[]‘\t A (__\’_T) . (i\f‘(j J(L T w} ¢ (T a3 }t_ % (] ’{\ k & k j/
s Tk REK] b ok ek i ke
é‘} \ r\ i}l e J L \,‘k = % L{'VL)'-(LL— :J A _,*
p}-\j i {/‘ ; 3 [jkj !Cﬁ {( [ o jkt} I‘l : L\ /! §OvAL /‘d

- Letle  howy  of Hunking  abad neets
‘ < : AL AL vy '
lasc 15 an owe y o T

-("L‘jf/ﬁ}g §¢ C Suih G v ‘Lf' (I' : (4‘fr Jenvte A C\ = AL ((L )

Cilg i) =

L

) J

v K <] G i Y g¢ G . c(aX¥) =K .nff"v'\ﬂ{ S gapl o
A B | / ‘ ) \

Shaple wnd oy ugehon

i
&

\”

l’,("” K ‘\) - L} I () |

J

i ; f
K PS i\(“ “‘u\ L‘l‘ (E_:——:b ::‘ L > L_ o ._.\:ﬂ {,1{(\{‘}

\ P, e
5

[.'L»f-t.t/J / ' (L'// vy /‘L-f f

P ‘ , ;o ) P | . a
grq ! Teking GG, (g gy T ottty g



I t(r.*m ey olecis,

--—f—- —
[cloXk) ek ¥ 94 | i) ghy

e e I = .

Co & {If\. foy 0 bt v (! Ud¢
(.1 P ’/‘ _k (T Cuvel C‘ < Ly s a fubd = Aty
W et a Muu,p

PRI
/(_ (i )(/g) / L\({ ;






Mﬁ P Sheet I 5M

D oy byt g ]
e {‘tj} Bl g, e 9?
tXb, e o
Thene ane move ubponps. . UTAD b, 4D,
{i;fl'ti? Uy 3 12yl {(,Mj}j D,
Al b G
{3 Y e
(UpuJ}x = {Jc,j 3
o §eb. N RS
&fmujj G, Gak.

e Co= 70y Lo=(y)
% A’%(Ltk(_ 2;) L/.,\(/L/j) ‘ ; \Qk
,,_——\ ( , NP
l | V ” ( (
> \><7 - %
K 3 AN ¢ o
"tu)_——'—;) =) \ ( \JC/ |
; ”‘7/
\ ) / o i | //--] = 7< & \ i
% > Y LAY Y
g T Z p¥ <
7 4 j et “5-\) ‘/ 71
)u\j - )Lﬂ



Wects
@ /4\75{' (fzkcz)g Dé

f/‘fy Slickes  malie d :
Cin(, 2HOF, [T,  pelel with Zelewed O

kit (CinC) 2 Rt (B = § oot 22 Mo §
Gl (%)
lé) yE MU:Q"(_Q/ &%)

(Rred Y
o i

| /l
Wl? ) )( [ )
(V)
'/li o The et W owen
| Autleaxc)| =6 o
‘T ahe :)L/(C::) jz(%} U:(loxo)
e MY L) 3 )= =

:x?\j —(‘}é' 0 ') ,('( «) = yx se hd(caxe=)=P,
C

hi(e3xG) 2 6Ly (7) 2-limebhe

C ANE g T Y
&J{Cz*< 3" (\;(_E\%@ WL)/}F
16€ elg nrenks



47 24 w12

Z@Oﬁ@;}mﬁw\ Criterian
Le/’ [{L é)e a / nill yfau{) a/l// § uppose th

L) K, ane  Subgrups o G
i) k=G
W) EaQ =203
W) lklial =4

77’\@4 ’ {_fk/\/\i( /ﬁr SoMe M J,\ Q—*"'/bxf(k)

Pf - Defne bt Q— hutte) by 'm‘;?
Tcawe k& LG | fisis  well a&fﬂ“{
9\ S »thtcwwpst M .
b gxk) = (1.4.0kG, g0 = f 04000
- Wy Yqak!) = b bk = [hig) )ehig)]
= &(i'iixk> d&\(% l,\[r )]k S hanto.

S Qs oW depned .
Defe gy & KxQ—G Gihe) kA

} CE[IAM., ﬁ\(,lr _@ {S an ;\S‘be\,{(‘fpﬁu.qul ,. (D |
&M' TD (‘J}\U"\l a) ,E‘ iS CLJ%QV\/[G L) _& i3 (V\J L) <) 1S Sdfj

Cosider (g )e(k, 9.)  prud KX Q
(kbK) g.) oty
fﬁ[(fi.,i ﬁ(ﬁucp)] D (kb Y k) 4.42) = hibig ) h2)g.9,
- k(s b g Y14, - R kg = @[Ck,,i_l)ukuw} b ket




bt B(hgy Blhe g = b bt
0 B [(hg W (ke ga]] = Blhg) Blkyg,)
b O s ideeda dowms [
b)% Supose B (k)= D g:)
(i 1‘\ dow bk, ol 7F= 2 bg=bg.
2. ke a9 (-7 )
72 =k, ‘fz So 92é|< } o Al
dMOZ “As ﬁ' ?Z(:'Q
@7 € KaQ B pre =4y s e
= la"ﬂz U od 11‘1,":1 o kb, 4,79
@-.)LMG G
but lKX/Cr -kl Gl =] Gl so J 1S an "f/‘éf%w g
betser wo - f4 gls f  go (el 2 s aubuically evg

b be abl T Fuel SLLAW i

e

% app@_y %(@ e we msed
L! G iQ 5t ( - )
/'11 LﬂaSs uéﬁuu . 4 MP i cff NDWZP Péc(o P«Wka WAL
9 et a If mzfd{wtqg
ot CGLCMW P :lf U oows kaQ =1
2) T T

bt Q/fed?‘%@j doed was Hot |Gl =2 T G=6 5 >



So ML (ame |

w (pronontecd  feal-eff *f)
Tl & ke mb gy s 61k
pis p ke bp ik T
(9 & et ad e g e o oo p” W
[)L) ]qﬂ NP;M% Sbgeps jwc{,f Pn b %3/@_” |
) N, dividen (6] acly - =~
V) If ps subgey IP) =t pITpm mgy  tha
TgeG oyt eb

LI K J \ Q\ %3, ,
= e c‘# Swbgrps 5L ol S JMS = (mued 5)

o ) 5 ?/ (o |
Sv Mg | ol Mg 6 o H< ‘ .5 Each !d'(‘ L .
aAne Subbjﬂ) L 5 et
(on FeriiS at ,&a‘ﬁ 4)«)—20 eAenneis \ -

Subgrp ﬁ( olo—S5 . ! F N ¢ &,
soe kL&

S)b(p{lOJﬁ KU...)I‘( { :
4 @éﬁ,mmh f«f =S . 3o q'
i N =| S k¥ %1..?;%5 o

% S) 5 advo Slbﬁtf*rp @/ iad J5J y
ﬂkj | l

Kn(ﬁ{ 2 il} (3,5 t‘cf’-'?fv‘ﬂ)
) £
6l= RG] s e
= ¥ . some hiCa3 7 Mtlcs
C{'""" CsxiL (,3 d& o (M(,
b fond  dwve s b 2 Cowln €
oeoler 15

S0 f/\ MUs

X ] UM ake g 7



- ="

=% N
- u
4



\i:(i{’ o' Tho ( fffmtzd’)
Sigse | prwe, G ol goupeth TG 1R when p Yk
Thar f/) (,7( f;u,ki ot ﬂﬂiof NG Sw bfrID ﬁ e~ ?a.‘
LL) !f‘— M{'; Ne. ? 5%&;**2‘&{)5 (VZ eclyr {0.»- T - /LQ ‘E—:’/(Mvr/fs)

Al cabion ¢y S ¢ arel (S
A_H)& ° (f Aﬁfﬁ_cé'(d Ac{b;(f} 1
& MV > |Gl zis = 8x1 Alwoegs g0 for /(/W?.é’ PrvE fenT
Sytow 3 “qr G has
) a futﬂ»?f?'u]:) K ‘ffor'hj' "7
b) w swhonp & opeder 3 )
Alsodnar N, =1lmed S)  Sp aiffer
5) f\fszl aitd 7 'Luba;'aae SUbgprup 72 S I

1) N6 _
ﬁj’puﬁx‘& (\[ 2 ( aw[ ljl/f' K by ) K‘ bhe dishact f JL%',_(/YUM?U (% P
[&’L"A K, = (s) Bk £, hay 4 < o) @gf-ﬂ&mﬁ‘ 7&’ chﬁf“-
Alse J Yt f\l- =$1] e Kink; would hove an At -

A S Ty JL wenld  gerumt bt ki el ‘6 So Mt

kL:— KJ X (d)s)incf)
SE? H\u j“b_ -\ F wewdd (ot ,24 é 4 C b (S q] g,(éuu/:ft 0;/

S04

01-,(&r 5 ) X as ] G‘ ) &2 4 ‘ 5‘0 Suppos e f‘“‘FC
= l NS 2 | 747\5( Ko\ UL Sub Pl o V{ orde- 2
] % A Ae ’ﬂﬂ."ﬂ/lt’(,f_f ,.f\ é; .
wu gl £ st B B el '<le (b, wagw
% ‘jéﬁgc ) o alie adwgp g e 5 » g8 [j sl )
JeR 5 J%
SO wew W Jane Su,by«vuf'i K, Q 6’ ; o
i ;i NV
Kk AG AR =017 becavse  IK] S .3

v B
wd [KIGL = |G
<3 =S

Y



ﬂj N (0 7m%»?'cm [rtena)

G2 Cs )y C:{

= G~

e

\(S(

‘}VU‘{{ i HVUL d/{-

’—Zw’\

i,u), } Wit /’V‘*('

il

C. G —G

4 I

g sobare f G -
.4’(5 ¢ ({?

J: G| =15 Then | ¢=C
(wp T

b, jechw <o

i
~1

3‘)({]

W J {: (,‘ /VL;-( }( C & Qa S\/Lb & ,.U_FI
Calae)=
Junae OHUA Eb grnap

001

IJLL\A.L\'K’}LH Vl)

~J K >ﬁ Q /6 o Jane jwwlc /‘@"Aui (14)

As 34 an (eprire Ais el

ol C,(_Q_f"' lS

T of
ah G 7o an aue f@ £e

so CL(k) joa S“'"Em?j

= [k
WU e Sub Jroeyd ('7& Fheet

Hhe

W Sowe oder aa k. Now L ks
e fhn CUK) =k 2 K AG
o N (proups 1cest
T | Grovap s ] (é».»}g&fﬁ?‘[ i\ ' [ ;m((,
| P - T
J L5 1T v |1 el T
2 - 7 s sty b ™oy |
g L Ci v }’ jﬂ C‘t‘i'*L i "
J\[ C 4 Cax( ¥ ZOMGXCZ UDZC ,bic ,'GK(ZO) + o
5 s 7| 21| Cov s G2V i
() C‘ / D(, \/ 2/2* sz 1 D?l /
d O il 2.3 ] C3 1 v
g—l 65;647‘(7_ ,(.2"(1”(3, :Dgfl O\‘S‘ Vi :ﬁi:”h:t 2d J n -
\Cﬂ Ca, G3=C3 X l j
- f
}O C,lb > b!v L
___U_I , C ‘ i {I[
‘__Q»_F‘Cu,c'é.x(_,_ ; D,,_. A‘*. DZ 7 lf
.-L“ C'\?, / {Il’ !
| & Cra. s il
) ,I_S,‘ C\S / i
1 Mess 72|




P Thine awe  oadly 2 geps o ode 4, G,
W Swpore Gl =4
6) fher i)G has  an it %‘( ool 4 07
u) k/\ g € G 9 =

,F H») G-%}CZKCZ (-a'}x (J:’({,z(.;’ué,j air) D
Elowes o  OROCE )|

Fall Gtz )} =%
yy/ow Glly W Yhet G j\a |
L) @ Subpowp r,% woker K e G /C’V;?_ed/‘ fat
LQ A Subgraup ci orcker 3 &
N_? = [(med 7]
\Y & thur ,,_') Aé =f aid k<] G o
i) ¥, >3
Jlf/appoie K. .k ane distinct subiprnps /zm -
oione 1 fot tach Ko Cach Ko dug (7-1) el f
i~ 7 4 (Jlr bus  af ,&aﬁ ?Aé = §=(7~ l) elonnandts tiﬁ evelor
7 . Cahadidhon as 2l L4y = Nz _ PR &

Now: %"Wj 7@5@1 Boga Gt
kac G k4G KaQ <03 7 pied 3
(G =|kUQ 1} =23

S ¢ =k NQ =(CyCls e b

Nio  mewe Jeen  Muie  ane a,% Howe duwios h G AS(G)
C?: ii'lf“ fxbj [N(C%) ’-‘f‘Pt QIQS b O (pé) g(;

I T ST SR
<A ke 5 LBk § 8 oy ‘ :
Oy hyyy Bl heies GoAKG) g by e ode3
b\‘L{j): 024



Aﬁpa\%ﬁ&j B sends \eff" prods .
he - <X Y [XEYIEL YXEXY D20 ¢ 2

XY XTEYE X o# 620
‘\1 . <X(\/,X,}:Y3:( Y)(ﬁ)<¢\/> CT—()E'J

Sutching ey s 2= (2
= Oy 1 gps 7{ aely 2.
(fﬁﬂl% ¢ ORDeR. 20

G puti gy GI720= 52

L) Q hos  a  Subgp r/f orekeoS K
LL) i . ‘L Q

beZ Q-C.
M QR (=G
V%WE wesn either Cos€ K 4G
an = l(vwd 5) S ult-
“) l\fg‘ l ol kLG er

b) W5 26 | F s hy  of  Aeat { x(S-1) =% elomuls it
y o —7 -
Mﬁhﬁ\ BT NS =] S kK d & .

Ne rew KW’%’] ﬁ(’m?%ﬁ}'cm L 1o ie/f
G2k vQ 22 Cool More Q= Ar(Cs)EC
h S7K

(el Q=C,
Cs “L B Idﬁ
M('CS): ild( (le qu Qg} Qo) = e QB(D‘) = €,(x) zoc®
¢ E (pz = 9

T = &

ol =4 (ude- €3)
QQ{U_ @4: 7\



Co= Uy 1y° S
Thorene e 4 domes G — A ()

o (s Ad(Cs) il L()od

by G — hilcg  Ri(g)0 Rg)=a”

L, 2 Co = AilCs) halg)=®y ki Gyxx) 2 L (e
by Co AR(CS) Rily): @ 0\3(3)(1*7::1%

— e e

[y o] s B GrGEG
%E‘Cf“<" . iy yy:Xl‘/> G (o)

©
©
CLf”( SN S 2
o Yxy'- Do

®

(s A Lo
k3- Lo N Y_X:)(g\/>

ghh@ CD —%) @ Bj gw')rc-bwj :) & .\1 3 ?erufa-}?)m "‘f- ( i
ﬁndl :[ D;ligdf ﬁ\f(/] ﬁ\a}ﬂ.{,lp_(
P has  4n elowmar s .

., e yxyY~ h
A, Joie. Dan bt hure y "=

geli~ 4 f acs M awfomefirm - Of
}

c);s wn by penerefors A .

[/. WL ad ?’:{ e o

o Y athegn Va0
e o0 LXKy }

K/—G—((:»O) \/ .P/w On:iaf 4 av[ acfs W’M\ Orelo~ 4~ on 5‘//’9(' "\/qj

{xeicite | D::L c-(—(_l(}) [ (ot G\;’Z{M VL 6(&&1/&.-1,&(1 ]

O OgeT guar e G gens G 3T Geg



Case I

=
Q = (%,
= (e /Y (C.xC) /44 sava oo h.C
Co= Slgr, ..ot} Ad(C9) 751, €.,&" % S
% Os
Corla =)l 52k 85 8 ==l E5=S¢ (S =1.
bt (¥ = AdlCs) I
f it e (8 Gonnind) & 6,728 S wither
L8)2]) o k)20 ad Dheaise  ubrer R(E)SL e NZIESA

<C, “"'/‘Ll,f((r)

Touwr  Pessibidibes
ho(4) =1 L (€)= ho(st)=] (= h(het€)]  Trwadar

L(e) 4 had=t o R(s6)- 4 [ k() ko]
L) | k(=@ Ry(s6)= Qs
WAEA WOREA hy(st)= | [: h=(s)hs (f:)]
Wiy ek ot e relabou e atch A,
L gx s, | xesTe TR, T ST S Toe=xT>
L2 GxG, 2y & Ge¥la

L\'. <S/Y1Tl XS; SZ»_T’L:‘ ‘TS?S‘T—, S)(:—)(AS) 'T){z)('T>

!

1(3)."1"): (]24()()__ ~t SXS"( = hek PR
b (£)x) 1dpo) = X TXx=XT.

== D, e D,{Ksy  G=LTH
bt (%5, T | X=8T ST T Ts =67 (sx X5 T T, >
S D, <(, DTy (S |
‘\3‘. (an;'f‘ Xs’ ’;32 =T =) T5=57T, sxX - (S(T)X:X(ST) >

i

DNKC?- Dm - <>({ Sv> i & sT>









Alacha POy sheet 3
- |OFK Pl 202
O = Qujedive wafpy G =G5
)\3 oG Aglh) Zgh
3{-» Aj 5 & ﬂmMoMCka‘W\ G - (%Cr %ma lable -

_ [ra3 & :
) - (ligfx,gé}g) \ {9 3 4 S67F
X
L 7+% 284—\é?g5>

" )
Xgr:( 3 L S ?s;/) Xxf:(l 9 3456 ?<
. 4 | 28‘854?>

3 4 ( L7856

5\; (\2 341»-56’?*5’>
‘ s *
Y > ¢ \432) .. .. ek il at & pontedion

S -
|Gl=n i C Ll ﬁ?fmuﬁffm\g(m 5(,-'-,"\2






Klgchs

(0™ Feb 2002
u@f”_ﬂcﬁﬁﬁ n  sefs

i Wff’(fff @a{féf,ﬁe&ﬂ of G oA e nEma
L * GrX—X wnl
Such  That 5) %7,11 G

sdé(?(:r) ol e

V\ﬁcéx r(d’\:)*(x "j*lﬂ‘(;‘
H,) e e X Jﬂ] N\ Prddace foin G

A 0 ?/kf Action WUU-&/ Ag a Mgy fj

{ AH(GR) = (XHkg)nh
kA | = .
@akel—‘f:( G ad Fake — # =ganeg aud hpll cation

L be & gwmp (Gl=n . Tha G s
& Subgoep of O = {pemutebons mo (i)
,ﬂl_f ket 07& = iflefMM\‘ﬂﬁMS an er (; _36_6’_/_,(3(/),1
O)Cr 3 A f‘“MP wunder (cm,oasr't{m :
)'q_—acgr /\3((&):3“
3

é‘dﬂ /\Jifﬂ

jsomenphic fo

/ }Lcu,u o %wgfd/«',fﬁ
49"0 du ef on Grj

bjochw  wappisg . (afoct g ’\fl

5 A0 <A (hgp0) =Ag) * g () G5 =
YBRVIELS

W ) J }—-‘—>/\\] goa vapbsm. :
)\f)u\(&) - %L\)l 2 3(&) = z\:j (A;,(I)) S /\3‘\ ,/\J ”')\k
Wﬂ%;z : 5 —> >:_] 1§ JA/‘ZCD.V\Q; .



I /\\']:/\n Fha )= A1) = g-l=h | =J=h
&Sja Afj - O;_ )S an /Ifl/‘{c‘fi/\e Sewaonophssm .

Ag(6) =6 (Tndy 26 )

D#C"dfj hent @S Jom dm?‘g-p{ a homomaphisa
o sty i = otk 03

e g f)@h ) (Ot\ lDB
(e Depu: (0341);15‘
Tht fpa=fotn s Rmawsphiom
letr &g Tl X=G %ol X e X
‘g KoL = 33;\9"’( (on ugation.
Get mvpmm c: G — =) )LCM
Co) = (Rlgh)" = gthaw' ) = k™) = CyeClx)

Cg‘r\: Cﬂtc"‘




A/kﬂ\d«ﬁm{ ﬂfclVA/ % 'ﬂﬁ/{ﬂkwﬁ ﬂémr a f”““fo ﬁcff'aq A
(3. c) +—> i x

Mﬁmaﬁw
T - é;, - O;( = %ﬂg/mu/aicmj an )(}
T(gb:) = qex

T isa Jomomophiog <= 4 isa At acton .

Od, k unde  goup a cion

Supse A GxX—X s a bff acken et ¥ X
M x> = Sgxx L ge6]

Cxyois alld e whit o x wndo G
(@) G-0 abga bl by e

G = %2t aa]gﬁj 3 xteyT=g . Yo :Izj

¥ 1 hxtl~ir fg‘m\ = ghq

[efs fake each he g jntun  ad Pacd 5 abit.

L1278 Jxl =g9lg7'= |
Lx = iif"’cz} xTxa = x
s . DAL Ee g
(QC j)x(:rj
E)cx} ‘)Cm_‘):th“ IZ
< x } ¥ x j) S
ED

£y> Yoy aEd)  yyy'ey
gcgoc"' :go\uji.l = XXy =x?y
SCZ\tjDCZ = 9%



-l ij)jaj)xijﬁ Thnee  dishact cob
43(/1‘)7 = i\'j’xV’x?y} <l>-‘£{3
ZI> o fI/Dci;
<fj >= 1Yy, 29.x 7k
J,I,y )5 a f“cf?/ oy’ M/M&eﬂult-‘-cj

&f#waf Obser v aticn
s
Lt ¥ GxX—X b a At achen  and L g’ €X
e dher D(DC>,\ L' :g{
! U) Loy =L
PE: B sefpesr b show Fhat if LS ncx > P The bedeie
Suppose Py P i #@'
b 4z € <D adx'D
(’;Z ééx>') W O S 2 :j KOC. /,{,r SOMg 9 6C—(
2 €S> means 2 = hay prsme he G
$» 9 ko = ko pr S gh€ G SO

€L = (j"tk)“‘ ' S0 feeadh yeg
xS =D fwx :(Kj”‘kjomc’ c¢ Loc*>
v'fmw dxp = %X# s €&} B Loc D =<’
Rose _the_arpumes " = (W9 o prast veqr,
Ve o’ ® (Yhg)ax w X'
8 Leyade> FP T X cx’> clxs
N (s o D D



thss  Guation  (version T)
6— adJ\Vy Am& Jet X
LP,’{ Xy--yXn € 3 nepreset the dishact  orb: &

X2 Udxys <> 184> =f (i)

/Vd Ao (m“/'“ﬁ .
M
| X ’Z(xp[

A

.Dg dchy On /ﬁef/ %} [m/iffa;&&w.
\D, | =€ L1y orht  Mps
D,g - £(> vlx >U (J b

. il} v %1,3} U Ey,x/y,:(zj}
lDbl = ‘4\7]—% }Cx>]4[<g>l =l 4248 B8 .



.1.

1.
- 'I
i
- -I L‘
¥
. r
== ¥
- 1.
. =

« 1 WA

L

= 1

ey |



o= 2150 f24 20
o fex X —X (byr) posp  achan ¢ G on X
l{; i €X the orbt  &£XD c?]( P - - B Ej x 19 € Crf
( shawed that f  XYEX  othy DG <y>or L&xDaLyD” 27
7;@ demerks Ly o) Xm in X represenhing The dichnct orb I (set
f'ff- orbt M,onﬁeufd@ﬁw) .
SET THeoré&iic

- ; = 4):. Fis 4 . i
rante - | s S e u<\>/{ CASS EQN

TML [ﬂfﬂt‘ W_{ VAR yorF wnicin.

| X | (Ass €ON Mgk
fo-Sten] - &
el

We M“L fo improwe on this .
e . ( "A/ . grovp aclimn LB)L axeX a&f{’“@

E'ifj € gox= 176(}7;% ?”%’D

bop: Guise wdpmg o €
povef. - fel 9,h € Gy gx =X hoc = Fhe

[j'k)'lf J(LJCJ < j)c =X =) kjkéé_x fo G'wiats{?@c
|- =0¢ 50 ) €Gx

‘d‘{d“)ﬁ ge=g01x) -G pe=x 2 g'eb
Ggot= X

o b i wsubgmpd G L.

Pop . For ach € Fld = hpitne. Vg %x —== <>
e <yl = Ul

E’Ljf: t=>a 5 dear so ETP bufpan boprone) ('

Rt recall  Hhat
: {L\C(x : LEG}




leall Rute o Cpually for Cosels .
D hi G = hy Goe © hy by €6
e x

b G — o by ghG) R

‘A\/tod z‘oc‘uck That é ;s mell  ddned, w  Suppose
G hily -t B shay  kecthex |

Se ~ - '

- L*Z"’ffme L!Gx,“tu(ry_ So ‘\Zhl‘\, €EGQe J° ﬂkz—lk‘)x:x
w2 {\.)Jc =l\13(_ so t\‘_f)(_:k-zx L ? g weld  defned
jf 1§ déw'c% Suectne.

b hx edx> the
. e~y (h
.o lon lude /Mcc[ fo MZ /nggﬁ
yechve .

wpose  flh Gx) = & (he Gx)

s L\i :'h'?,:)(

4 L\]&-Jci oy B D{M;{Lhw' = D

(wavencal (fm*% o Mok One
Xl = ¥l ,,_m sy g0 .
; 1| but XS @ @/ S0 subshlily b gob

[wimeiicad (lasy em Mol Tho.

el = 2 1%
- /@‘,‘{ Whene — K. Ly 44 afez‘?/ Coseff
ﬂmuljaixm

AL
(_f/{’ o 0 k= X é-( a  grup acton.
weX 1 Sud B he a pred /)c,Af Ibent @ I/ﬁeé

L s quﬁ £ Gy G



X = feX \geG  gaex]
(G s the fred pont st unde  acton.

Tt o GF p oo pimead L& 7 de a4 g § oot

' achag o prtc seb& X e (x| = (st tmoctp) )
f’,@é_i A—ﬁ%f—ﬁw fet xeX xida foed foint &> x> = §xcf

lof .- X be & llickiong bt Npresedabine, cheie
(n Such a Wﬂﬁ fat the fled pfonts come fint.

XP’" fJ(, o Ik} /deav'hnj Orbift RePre gefe ol /f_";/
{xkﬂ-‘" ") Imj
Wt dmwl The Class €?,,‘

,X[ Z((J{ N TZ<J( N [(J(t){—:.jl#r l< sk

[t

x>l = 1P| k)
]/Pkl S ?al J'em

—_Q+ ﬁlpllpk( k:{)(‘"f

(::fZ'H
Bl =p* [P =P% b & €c<N
- g n-€;
Xk T%P ne: >a |
(kN
; rm i ﬂ“‘fl‘
S)D p o din ZP $o mod p -
(St

(X2 k= |Xf| (hdp) U



Coctllon, (W0ai o)
LQTL P he a ff-'M{,a./u'} /{2,/ an M?’E'W

(kﬁj = k[rmdp)
» P

f::“"f‘“l Pﬁyi [@rﬁj&e Some g 710/56@/ /)"’ //f‘/m,wf
e wich o) ket X DXl kg Dhne
O-PX)(——-‘;X/ @ j' (4,(‘):’ (f},)d /‘I,/Lfaoé'fm-
et €= {dex - (Al =p~} x| - (iﬁ“)
AX]=Rp* ok subsets g ode p 3o got (M)5ih, |
Le{' P ac[‘ on £ s /gﬂ/cnv_y.

kP — X
g* f = fga aech 1294
5o |t = [3¢? [ (modp) éy above .
Ned b pad 5 f
Lt Ac Pk{[.-.-hﬁ be such tat JA=A Vo€ & and

i [)4{ :Pn,
Lt wed - a=(hr)
TW npr s ach ey

950\, = /9L\|r ebm.zu‘ s-f p

Rriden bt Iprslalpt 5 n e peiat
w{f ai_ IS PMC,{“S% Qa j‘d' ?3)(5,#} r:l...k D\JZN cm/( JHC-hJeﬁ.

& |xfl=k “
o 2t () 5 () ket [ [

P



%MJS 7411 (Poct One)
L/f’ G b a pade g 1G] =kp” ,ppPome md P& .
w6 4w o Atast o Subgup P with 1PI’P“-

Pq_l’i % ) aduction en k.
For R=| Fhenis Wtung o pone, ;’:G 7
-5}“'PPO.§€ prone for ﬁ"‘*{i % evele r f{}o“ where R <k 2
ad Lot |G| - /zp"" et /?= {’,{ A s a Subset oiédr onel
H[-—p"‘]
So Al = [f;f) By Abuned -
&Micfﬁf ﬁ,g /%dcm{m action . G ~A —A
Eja, ach]
Talu. e (/(asuﬁn
1)4~HEM£QMAN
(Al -Zgr, whone A A isa sobop ackhce

| Gy
= G|

| &l = kp" | Gep, | :KL-P&); i some R, dinclivg k €&
Py Lagrmgt

we () s () 2

Went  Shoun (b“P) lz[n/wdp)

Sb p mmnr divide  [HS JSop dopalt  olivicle RHS .
<N "“t\f/\ p d ven Ajn e /Z-HS ,J0

Hbmw f eoch
jor sime ¢ ' IG l “k: P7
Clama  Ahat p; <k oHvnile ik ke -k thea d e

Af 15 ;v\’f"&( uade #e ackay . }f; ﬂC-Ar M - 1"/()6/"/\3 WP?/\\j



ndudian 5r,qt_ hes

Jo R;<R ) 'C'fﬂgl -_-El.Pf‘ BJ
P}J alse a mé;,mp c(»?l 4/

Sulbgruecp D,M'ﬂ:\ |P| =p" o
angl ’Pl = ph D '

n‘i M fﬂ(m} Thm S s -
o &l <k prk fhe & los ot east one

Subgoup Ptk [Pz p?
@ [ N, =ne of Swh A N, = | (med,
f P 0{' groups Oﬁﬂ el P fheo NVp=I1(M zf‘e{“f

@ ‘ | . lecline .
Ny divdes |G| (weab powe)

@ \% P) 1y a waﬁ-{uup ?L' &Vp(e/- PM Mt’t (M{ﬂ) TA_QA
7 P o oa Supgp o./exm‘&; p" e G such *hat

P) cP [wenk pme )

Qushat G
is & nemad  Subgrng (Kd@)

e G g ol K
Well  $haw Hat the el % IS MIE/% a provp.

sujokﬁ
G "
- iﬁk "ijT} 1,K=9:k & ﬁzJﬁ, €K

M‘“ et gy |

Me: Supe K AG D * K ET%
gj (5} (hk) = (g .

9_99_'. It L 4G then ¥;é—/kx6r/)<
md P a g pubhplication o G Y7

i“—“’cT/K is petl pved



Do

" Ned d Shaw  Hat if  4)K= gk ad [k=h,k
thea (9 )K= (ihdk Lo it 909 €K ant h, Y ek
fhen (gzcl,j'(gt, )éle .

Bt (9.0 (90)- 17991, L@QYM)

el

;\z /ﬁz(ﬂ )KL % (L{)fjgj,ﬂz‘) QG
G

4
bt (L ek s @{'(jz"j,)kz][i\;'tn]ek (k subercp)

5o 93K =91k ond L\k:l\zk %(g}h{)k‘—(gzkz_)k
end /M)ducf s weld W“"

Assec & Obnews
(Gefhitey] »+ (gdhtk) = gkt [lghp} - guon
= [(grxh](le

[decily =~ | ek

[auase (qicy '






%,ﬁﬂm 231 Rt 2002

G gop K ramal  subgrnp ?gé—, K 4G .
(J?/jfé' l?/keK - jkd"éﬂ

¥ G G G
X T4 T 4
(gk Dk (hk)  =ghk el dffwed (0l because /)

/ﬂm Gwen 4 grovp st wud pplicattion N %

bosoc: (gie[ Ckk)se-fﬁk)] . (k) r(hik) = gCht)k ~(gh) Lk
- (ghi)elh) - [(yc)ae(hk)]# (4k)

dealily - 1k =k | sthe M-

L) = (1 9k =gk

Gwlli)y = G- ) = gk
bsssy () le) = Gyl > ek

)+ )= (g'9k = i P
S 3@7’( yoa gree ek G G

(= Qs

G = -, Ll ) :J‘f{k;k}

Quefrion & uth  7oP> S A
So {6714\ :2 =4 Twe paJIJ:-{Jv‘ej -’ 64-,2

73\-1 0&M£L$ ?‘ Gg j't" g e {Z'V&'V‘lf\-u_c(af C‘\:J

k= Q- Q6 [kl=2

- Q3 .
7 g S



Defa = [t H.Q be Subpmaps of G
Say tat Q@ memsdses | MM)V@;Q Vhel i‘“f'éHJ

Jap (]E Q mmj
e ’ﬂfp :kg&(?f&} i @ MM%&)mJ H<THQ

. Nad  toshew
() H]Q  Closed wot  ndhplicet

i) | NG
UL) EJ xet © fha ' etQ
) Ltz eda 52 x=hg “hefa
)ﬂw\ ﬂxﬂ = Lni(kliz y (k?él, l"'%(kiiﬁ &
But Qhaq/ ed  (Mewalneton Codcdn)
e L‘itt‘lirlék Ttizé@ 5‘”“}CU€HQ
i) l=(1 leH ec. Geo.
i) Lt x e xhy T o olhgy gk
PR gt gea T
9 RQ S & subprf b

-\

dy (M H <] kQ . -
it hed yetq 97 o sk ghy ff‘ )
A :{i:l[f\{_l j‘;\\‘jJ :L\(‘[,,kil ) l

W '-(«\11( y
5 (u(?t“‘l{‘)l«]‘é H aed

bt z;”," e s
A “,Q be Sugamds P(—ﬁ' wd Q  potalises H .o
@W]ﬂo"\ \Nl/\ﬂk‘\ 3 HQH—?

HAAQ



E M/ﬁ%ﬁ lﬁ /meMm ﬂ\w\

/ﬂ»m ﬂg/ /Cl
s De/w’ PR— "3 i) - gH
L g i
S el b ) =aH (=K

V§.9.) 7 9.9.4 7 GHYgH) =YGIg)
Vis sudective W 7
j:;\r arb-{}fwj elronont o%f"% Looies Litee ;\7‘#_7?%?(_{
4 hg €t 5D kg ff = W
50 Wh&w; elomant kc;H %{ HG/ is w fac ?H = (g )
<h Y s SufJeth

5 Tl Y HB/ Susjech ne S j:w(y): ﬂ%

')'7# induces a fn;?cf\‘cﬂ-
/(@ s A
Quspon . Wk © ker ()7 )= §qe® M =t §
Dot 44 =0 iff ifé o
o W) = AQ so e hene a L;}emm
Vy 5/”& S ﬁ% Tusis @  Jrwup isamophitra D




Sl port T
Laf & Lé"‘ Jrop {&{:k{)n ;P -pn'w/ P)([Q
NP * 2‘“0 of Subgronps ﬁ“*’cﬁ?x ,o“f Ther Np =( (ol p )
MI Vuf ?:'P’(F;P;ja ﬂléym‘l.‘f of G |P) :P"‘}
Kaow _)D £ ﬁf /5}»&% port I)
LHL 1 GP be a Spcipc subgroup [P| ="
Le,f ? adt an P
¢ PxP— P
g k= ghq’ V)
\PP'—' iH epP ‘V\C)GP 3%’«3"?-\{}
:ffuﬁ?nupg i J-D i ch ae Wo{ﬂﬁec{ é(\j ‘-Pj
Sae IPl= e | rew

@\:le‘ (odp) s 1PV

1o conguty pof | et h A sho tha?

\?P[:\ (NP;:D(MP)) P
@é?a/‘!g P romalises el 5 Pe :P
Sufpote 4(930? o p remalier  f. So HP i5 asubgrrug of G-

P
and % :2{0 so  |HP l o |l

n

&P\ :‘on So I%Pl “;Fm ﬂ»’&wﬂ(\. O <m LN .
P fpis e subpept O

Vo isalfre 4 S“otﬁd’rvv/ao% arcler ,a"

I =p" s | tipl



So atm ;

iy g dindes kp" PR Jo M=0O
[Pr]=l & Hab =P

so  [MP] =pt  Naw HcHP  ad (H{=p"

¢o W =HP fut  PcHp Ip| < p*
? -:ﬂp ::H ﬂ’tc’l /’0"6 Sﬁﬂ'bu/l %‘r

hu(bﬁﬁ: et ¢ ;D faed  wder e actiond/ P
Dl= wd M=l oed b / /

—

whud_: Qv 2
%g\ Tl @Y

Ihe @&Mf} Huis ane 1 -1§ S¢, e f)0J ¢
i bl

K S

St

(k) = K = Cx -k
(jly' = )7k Cok =K






/15}% @é 20|

{f
il 2 e b

Z{Jvm{(: wanlt kK to A( assoc ahne
/{,ﬁg&ﬁ;@b—,ﬁl y o pei” (X, i‘) A it a5 albve
fV{’\’j /Wd u(x{,{ (..f« fp‘é{(hﬁ\( e € )(
PN =X = A KL 1[96' e X.

A IMM’LG‘(, I /S N;”'(Fv (X¥ (-’) # S assecialive 5 € ,(,Lcu’ﬂ&

Next e rLU.’Li awerey Yo e X 3;( ()( 51 )’»kj( =
x #% X =€

A (5 gu @ &FL‘* (X, %, f) pwhaene % OX0C f;cfeié«j W Veres et
MNext St N2 falaij fuo  shmicliene)  a Soare et

.r'1

Do By o rrg Rouwe moan R=(R,#0, + 1) €&
/) (ﬁ , + L) g an adelrcin jvm,c/' % 7:_7 ,7 i

L’Viu- v

bﬁ) (Q, i I } S a ;m'ku,("’
) V-’(ry:‘” S B (fj t2) = XY xZ DISTRIBUNVE

: (AWS
(Aings dant expect  hoot invnser) ly+2)c - i Bl 2 7) v

A {;y /‘& ) ):mci }LD él.g CCAVUATATIV € l’z’LLkér’L
VJ( yel\ J-fbkj ji‘)cl

[ S‘ / AALS "'ZJ’VLLLmII”f\"‘Q i ..f
L m.LLL, Mt,(ﬁ/ cneicler o ] (@ 'A9s  Uhweiners

(% ) Z 5@ Cotascfalne 7 ,y
{{) (D S @ a”\/\ﬁ it o a pold
w) R« \

- &
v) €



Ve

..in."' rj [{/#15,@1 ¥ D
Yaed x70 Fa'eb
A

conatatve s ian

H

H_( s Wec tor speLee oner //QJ
C{B'( T allﬁ ‘quJ T a}k/
Whene (%) R =

L < k= ¢
jﬁ T T *fQ,J
R :) = -k
Fost eves  non [ ot tating

(E (L f}ﬁ;

Z (5 Q@

NG
/

e f 7

g W atl by /O’LPW‘EJ
“( 4 x/

1) (a.(&cf a /!n@,(ja/

‘/

vy

/

] :,i : '
g {—/a,pvulﬁ%«a;l 7ma7&/h;'cﬂ_y "

% o’ﬂl\,‘-w,u:{;q /i , }} ;'-’J-f b

q, ¢ K
(¢
g- 2
/
dinsion 1 g -

M, (R) = n>n Mabricn o

ﬂn(l’{) 1§ & AGALMUL Lol r,j it ,12,2‘
buf ner A /Jdd’ gfmwe ,2 #

5 #Z

. /n’['f?er‘ n> | (NFoRAL@ DEFN.

ZA ! L ﬂ«wd ﬂ) Z/ 2 [/’}, " ﬂ }} {lb;slolﬁ NWL&UVLGLQK nw(ﬂ :

I Z/n N=0 S0 WA add axd — rlhply 7 the  Wiued nwry bt
| w e Jee o we Wolt O,

Z/ sa Add

Lé.fau}& QNU I

of| 0] 1 /

Z‘UD{L@M&.L]L ﬂ/uﬁt) a

Ao (=
‘_Pj[_?p
ot

Z

BRALRIE. 1 —’TJ e,
el el e
‘ :

ML E 1 Wene 46 WL
Wwel o Fg

0|2 1Q



ZZ R G/ ’e
24 net @ Peld

i//oi:] 2]z b 240 but the
o ’.5 ne wadf AWhwse rfj)-

_:‘?.__?{_0 ol@lo

VO | ZH;——_‘ (ncls) So Z/ R Pitin
2—“--_—‘"_’ ("\4 /“"“ Wr s t;t{ﬂf\ Ht.q.
| J'd
5 3 10 3@
Well sec thal™ Z75 s e petd € nin pome Sbowhet pos

W W Wt .‘ﬂ:‘ At "
P Rk —ﬂm Zy

ﬂ,[,u, rm{ﬂf F(_‘r) %P bys A x wth (9%45 »&r}

¥\ n~l
AaX 4 X" #--taX 14, (ﬂ/“éﬁc )

So wMd (on (,’{(/i{ , Vt,t,c(,(;f}f&:éy I\ H—‘(x) W o do af sche (.
@’Cﬁum(’ (oshnchion |

Eopadd. fef 0 20X e
Whewe qnF0O Lf{f’j%M

F (I/> Add (,WL nM-Un,;ﬂﬁ as wswal  put ey hve W see  ale)
alx) Wk o) =0 .

@) T e peldatt 4 euvwwb Start with £ = f0)]  #1=C
Np)(‘,’ fake ”1(35) P Lymy wals a o oner E

-/ |
Y. . bagra, € F ()

/]}Jm f0) = o Ak
12QFM}€,WT '—‘ ‘;( as 'H’U& ﬂbﬁ blﬂ r‘wvlﬁ.{f\((tn‘ / f@lf&?b whes f

&g e bj x ot | Ndﬂj A

PGIS\L(Q. /\_Qw’la_.-\f\_o{,@’i ‘.ELQG\JL. "‘({7 ( l
So  pesshls paeondes  ave 0, |0, Xt [ A p:xftlzj;_;' t dupnee € !)



Alof 1o xtl
ool o [ xt!
[ ()i.:m :‘J_L__
T o D('H% 0 | -
A1 et x| Tifﬁa%_“*

DCZ 2 o Ax+) =0
1x 7 x4x -l E)

X"yt x4y =
so T = &

- gl+f+|

Z
— ) (x] X -2 Das o Fctcfbhs«dﬁm
’._] ;. -f'f. s &/ LL g @ (‘I) I

5T ﬁLSTD .(ctf av F& / —

=y

)/i’w_‘z s A ﬂg’ex(’dj  Chimes ave athx abe @

x'=) 2O x =1 ?/-imafljy wrle X *JZ



Hyda shat 5 O 26774

\(/T\ = 55 =8 I\
Tlhaedll) I N L He N 202

H“

Lo kb b & SW0F™f U{ mard - WL, 2120
b N, 2 K=k, Koy ki gt af st R >(11-1) ebomews
-1l - Bt G155 $o M=) ond K isthe Unigueef onlrl] ¥AG

Lt O be  # subpmup o odeS. KaQ=0G  [K]l@]= l&]
A{){.‘ﬂj Nfof) G_"—?}Cn %CS h (g = }‘W‘(((.)

halt)= 4,90 9., %, ¢ eojq 0, 1
lo’[ oLC O O‘Xq@

2
e

ic

g 1

GS i A\A( CH> wutsT fre it aloeds of ol Ser 1
b G shalc)  GTU g

E"\D (j) 4~ ¢, {_Cg =(Css
) | |deu/9l’w‘m

\ 4.: 4
o XY =X _'/ Y?(Y Syxty (YX\/)

4 \ \’l:)<:
baly)= = L q! Yoy =
P Xy =X | 4 A

. i \ Ny TEX
L‘P(j):a«f e

5%

L

—
"

|

So an 1 Grovpd c} oele- 55, (L x<Cs Ll =X YIX”: Y 3:—.[ N fXY>
aitss) = 6y [X = V= oy =X



D 16|z =43 =23
SHUL gopr bager P P73 g2
JSM&;:@/) f/ = =3
Lo =
Ny 2 1ne3) N <l ord o 37
No 27 ginoat dast M elewedts efed-3 X
Suppose N, =4 Jheo 7 eaclly 4+(3): 5 oliaan Fecler 3
Bl 2-§:4 eleaets vnaccrnlid /f vl L isa Sbgrog o elr 4~
0L acts bromory ok W 17
T b V=4 tHu V=L
S ot N2l ad  H<dG o N4 awnd A=/ ad £<T &
So now gt et
i) & X, whn <G [ o, thy G, o C24Co
5“) (N GG f
o g
LLL) £, ’6’(3 SN P 46 / = (’7, o C24¢,
LV) éy_x(gjw ™ j



by shect 6T Yt iy
o 2 nl Moveg, (2

g - - | -
) \Q(- D \ ﬂj ACERY c.*q-j)-:: 4 |

Toke HT gy ) Take xeG-H

l:) q\u VAV g ‘ t k\ ) ?{{3 tL’Lj [ 'X H % i((t‘ﬁ‘\,t YA §¢ T ¢ tk U\LA. L b\ A i-- ]..\,\“.\4: )

A enly b corels G = HxH
*H . A&“{‘Ilt.’.‘ 'f'IH 2 ,z_f(ﬁ;/ H o H
T . S

b};u ok L
({’ el e o\
Iﬁ. 'Ll H = R ) pj .be(l(_ G{_ e‘j;t,t&,(

g‘Ju ap I r X s

T

Py = BTFY

Py 2 Y
W fas wdxd o & se hd G 50 wetrow -1-\‘7'1‘;5 U
Bt od(FYX ) =0id(y) Jecauge  (njugalicn by XA Paanpht

S pradeed A
2 =4

bu,J X l) = X{«).\,ﬁh l')fLJ X =3 y 'y
bl Yx ‘)3 E j?'"yc’ ' Yx |-y Tor
(f)aj "x‘) - X-y’x

c;:h(f) = l c‘-a'cl(j) Zid () ek ‘j 2) e Cecl ( 5
J :4" Su L‘_z‘.'Lfy'“'

1

’ _I,ij,t."!" wfse™ = |

o (1‘71 i

ht



fa) x= oagalsy o CGexCy Xy

LOX) a5l smyx=y® - Pr G [§ReSi Py
IZ,Q(B - l:\j x x"‘:t}. — Cy oille) =8 \,7:;{.’_

3.0 * ":\ j :pjx_" ':.. Y7 o Rk 068 §2x® buf x N R

N such) Glovp. x (x 2) Ao )% _\
g ~ i 4 . o]
5,- (‘(0 i e j 34\&)1 ‘:j —> (2)@’(4, erf‘ Zexy ,mta )L&\,c\/ = xy ___lj:
|
_ S " _ _ -
3,G2) Sty M j '*6‘3 L=¢ J’J xSy
2 - ‘)’”Ut 2 ey Sy HHE ’.—J":
4{ G{) l ':_Ij l\/:[ J __——) C or, (I) =¥ (,((j )‘4_ j -I,
4.02) - 7_.3 xox =Y T ) =€ showdebhe G baboc cloes - ccrits

witin € e f rx X3 N - A Sul GRewp

So if G s el € aok 3\3 G edly) 4 M he

G .B Cg {szcqf ; Og cf‘(_,i‘g .
iL( AL \j i‘!{;ag rJ 1{'/\_[]4_\,} kc) f (T JE - G" ey 2 *\C > A\( 3
SwtﬁH ae Qs Dac UA S growps ‘T orke- 8



2 Mok, 12

N

Pesrelirect poolines

d, g act o

Gty yiyf

> W
(; 2AICCs)

(T) ¢ - §tpax {21}

YX \/_tﬂ ,)(f ?Hﬂ v el howo
i B Lk . Ay S 4- * -‘ o j’ﬂ "y |
( /XY X & ] =] D <X/\/ ‘)g o A \/,\\/“:X L

(.U-) ! W Qe maes i 5 // Zﬁj —Z(_'rJ s

Cs Ky

Lot 3 ~—3AMCCs )

LG(S): L\b({') TLC(‘(’t)‘F‘ cC3 XxCy x(q

L) =T ho(t)=1 W(st)=-T . L ¢ e o

[ ()= 1 kol RBY=T Blabe. <xt>¢s

) | ) ) e i & L-a- XS L8
L»{((’J L f«(g(} = Sy ¥ s ;

ke (81 =T

O3 o 2=
LE\ C , < "(-Cz;
% .L_'(aft’,tlj 5 rLps
C._z :CCLACB (4 xCo

!

o /\4 (.’h’u'\ l;.t_\



/ oo als é’ru( Qluaf‘ifcf“ #{3«/%]5
/\éf (Q-ée j @LMMLURVL\({L;;\% g} (i { o ( Z_ /n /e e mean
Fhet L) s an ac Ve Sy, a R, =~ Such laat

i) VxeT HAc R Ax e (Eckoiicall, o leFTIdea

e

|Tar|

{ F T-—: 15 L ffu- (,L( L R {/“"{ W ('\_

) e R=Z

g = ?"t"’vke,t mrt’féfs} = 22n . n {‘Z;
S U b oaa  additine S-Ltfwmp Spitda s Binan)
O = 2 0
W26 =0

/{'{%5(. )/: /l £ Z ;)./n 2 T )A 2!’? - 2(/{4) (_—”J & I d /c'éfcq-’_f_;Z
Take A€EZ  ad ke LT fﬂ) ﬂn AeZf

Z{ifowa,ifu ol ¢Vl
/IZM (n) 47

e g alev” ﬁawa,é’.-;s ats on
4 Uha Comubatve
(?C) :iz\x : X ({} Tl\@\ (<) id O

Lol x €R . Depre &
’?('&EL(’} ,«‘I‘»/\_ R .

K"I (ﬁu‘ Fructie/ _
[P h ﬁu’LT God
j : Al ot e [ el L gL ot el g
Lﬂ ’1 L& § 2 L s an cu{dz/ﬂ"é Svtbgmp
Form R/{ 9 whal P e{fi{f,,...___.-__ Fas
doweds o B dwe T o ;I#__,,z_ﬁ_e&

T —“ii‘f;: X e T |

pl/:" 15 O*"WUU&LA-: C‘*b:‘:bé’u'\ ?{tu‘p _ /u # I )

RN, & 2 AS NG % 'r.r .t_. = T
\HQ_”I R H“’) = (x 1“1) L & Zor et s

l_,\w&.} __ (- CHT = - (oo 1_)



LQ’?:;?M%T‘/‘C“\ Lt Rl o tommufatne 1y, od T <qR ax lef,
ﬂ\g{ Fj'//:r j/\a,, a  nalarad !""’j sHucline

Pftﬂ',{: 3.4;{ N AL F.XT ffivw't a/acwg Nec ol % .:{c/,' ¢ reruld
T I defr—me
e . ,«/ > p‘ = P‘" f
T I““‘“)‘l/ {J?‘—L j?f)*—-l/\/;f /
. _':?__"" "'"'"'.‘—'— e r — ]
7/) Lust ghﬂm That ¢ 5 wel 5wf e 5 e S Lyfse
Bt B L, piE Sy
(Z?’Cf' s -blht‘."\;u ”ﬂfm[‘ /_‘I’L/ ..,I I/ 7{ 7‘ /
L /1")( Ct) (/ (I) = Xy __Lx~j7"é‘__z:hh-
b’}Cf.vL/‘(ﬁ; { }’-'C[L
xg-2ly = Xy -3y 1y oxg' < xlyy) Heexiy”
[ A (@Vl:i-t-gtmiw\f;.> 3o jgfj j) J (X~ )
FUEE & xl-iley j xy >y €T
rXET s ylx=) €T T adeihve Subgra,
tnu/;.fu’..(f £

.STC: . ;5 vt » . [BZ 4 \ "
~hat 'LF ) ( A1 5, y ;F‘./ R
t

N& [K fo checle el d » r'}‘ ;

(+ T {+%

I']ftl,Ltﬁf\u.;gL, ¢ {C{»L'Géq iy 1+L

(24 IILL I) = ;HI = XFd

{_ ELM-L [{\.;Lr L o_t; 8 VA 1S (35¢ ¢ LL[N‘Q

bﬁD{C}jﬂ)eizﬂ:c}] (1T y2z4T) = xlz)q I L)z T

- T eT) - [(’)C-fi ()| (1T)
@ L Z T (‘> ew{k n{“t(j/u;j
Z /) s {')(LLC‘CLV vt loments -

\WL (e5els cwe (Z) a.m{_ (t (Z)
()”1 (2) ?(u‘ o ‘«1]-('3{ K



Giu-tﬁﬂf'(af-; o oA Z é )

' Ur(2J H(Z) + | pt(@) | W@ Z/ S Supl
—————t e ’ - S A
f(Z) 0| 0@ o] @) | Gy e Pl Mh"’"
l —— 2 I .y c/(ﬁ.ﬂl’&bf?_

(v(2) | 0t (2)

1l

?-) z)\ ) @)

@ Z I Zsb, has 3 elowmek 0t3), 156),24(3)

pp - =Z I~ (n) A0
Thea 2/ hay eadly A elenify
) (ﬂl) (‘/.éfc{chf (€ f'l ol "
D), 1y ., @)
b Noh dode W gaie WAC)TRI) gas)
o<l
and Z ) (§ Wwhat Ve bhane  raflid Z/'::l _ ell Show Z/H is

“ /N L<-'> N pre . e feed  dn Cbermedict. enap b
Defy Gpy That  © (suutatse) & Kis an TWreGRAL Dewd/ i
vy boC Tha ctiuc a0 o 420

wen f ah €K a4

) 1 Z 8 on H\H’ym( Aparai it |
Jn g vel
l !\-YV« ﬁtli 5 aan ffH‘e !‘f’l‘d stblLLff\ ( butr l\d-f ‘E.M\Q‘U/l%&bq(t AEEAT

w&i)

3 Z/ S ot da 1""_[5?‘@; demein
dre [ =) ) 20 bat (7] #(0]

e S o pld -
[ap - ,k b,uﬁ A pee RS [ [’»ELCL (ASsuang (Gt laizig but aeF neces o J

i . of i
Qﬂﬂl : ﬁ- fwuil (CAMUITBL T {\nﬂ j&UxFWN* ab=0 :Qthicv-E:C;

LU( ach CK% 8 'N'u(,ll [M v HL ; U.:j =4

(ons e A A=A \( x) 7Gx . Nuwa koo f»f' addihwe Yo

Moty ety ) "oa e J A )1 ) _

\ (3 .m\Q(fCW bmFl)Lk )\(11) /\(7{2) Hagn & =Y - v a( X~ xl) .
becomde OF C  quay) WOV =Ae=D X 17Xt Aninjecdie Map A - (Qiﬁ ) ( WQS

huS\b\Q& g\""\f(,hw S“A (3 SL&K‘{ 5 ?jC'A )\ 3) ( ) jj(‘)‘ CL:_] “l ﬁ



Koebat ¢ M Mok 2012

n2 2 3

ZA 0o ety padk Tul owe dawe o dishacr

[0] f[llfl _ ;[Wl} (((‘J = ?lﬁ-4m..2})

eleane s

N . - 2
t:—l—-,u\ ’ Zlf\ 1) dan }ﬂlj(}l_f\.l L‘/{l’,-'v"-flnzl &= A 3 /) HENE: -

P-lu!: r/:;) 5_1(\;.1,0 the c.:ﬂfmr;‘u.l'wua_ (£ nois el o primg = ‘LA’} Nel duz

nrﬁﬁ“tmi domaint - ")VWC-"E oo e pang n = pk + PR, k=2

it f j_()JLR] ~[al =0 =» ZA Bt L(’j 70 [k]#0
Pa.’; N f{gg] 5S¢ ZA AoT :\G/vrd f{lf:vbl&. AN Eﬂ
(B Sepox n spome Spere Ll [s] e €4 Sehsiy [nlfs]0€”

-

L S ERN v Suwe X eZ
B’e -22E Ny P-"f""‘é j 9—{11 ¢
N divides © s [_FJ =0
£ .'\. [:]..Py"u,u) S5 L3] =0 5 \,1 i3 [;;:,-1,\,-;‘ K p{ | sz
[f‘]LS ] O =2 IFJ =0 (5] g . ‘Z/J/:} FI{‘].E‘::%{_ e

[C-l'f/L(CLr"L} - ZA (j a /1‘@{“({ = A 1] /‘)":’b’l.("_ . # /
E‘IE; ?ﬂ 15 @ ﬁgLiK "*"r‘j" - Se Z/m 13 A /nd’fz & N et denccin
ES o peme L1

Me AW e B __-,'.J.t.f"fcf_«_fg_i;f/f ek

. b B ume
| W1 '&/Ih['g,[ 1 Hl‘jJ
7

i N bl 4 {
“__ L,___-—) i‘#- (X) 1\,.‘1\\7‘ L-}[ P{fvdlj 5 @ X LV"’,-{/\ (C\—# I o /\r b (f( H# f
L/(?f L} SiAA f I Pc’bp.'{' [T+

i < Hici - ey 'L. il A EJL"/UJ ¢ (,‘ 1]
lﬂ.&(:'o:t.c( ?L 2/ el M Lole ¢ f II [ o e P k.)

&/ A

o Mz pabypasad
“\.'i-'L astici Lin S ‘ WAL AL Gen raety cadd, {4 T 3 4 { [:(,:'
@7@9; (ﬁw 3LM_L | N fr s ‘ ({) !Lt QLLU) e @Wigals \f_ F— /j{(}
fonekegy s Z\ ; LN] (r] whan | =gafl
A P . , ’
@ dinde N § y noand fothe  meQindyy



lﬂ # [%) [C’L(J; )j - Dj/(l)J wkeng a (J() e i/“)()/)(jf) 4 f(IJ
G dhinde a(x) b Y p(_x‘) wmd  fake  reaeunded
2]_\’!\3 ‘GJ\ A’ l B'C\r\‘ H\ "l'\"\h-fl,i ) ng(,“f’y’u A CLC {

{V\c-{“({, HAN I'i: fI') -LF: /‘ﬁ{,’[d (7& ('1') &laj /-/\_&L /1 i (;(
CQJM f\lf?ﬂ fé'vl £( Vll"-L d(»{’) jj /d'}();) ]2 f—é’/iL

U«(X) -dUL)
a(x) =q0)pl=) Varin) ol IG{Q?({) ¢ deg( N |

o acll ;/((w.t
6)-r(x) < qcdpee) € [p¢)]

S & | woT [alaw)] fr GlX) f[(‘{l)j -
| ftm] po 109+ [px)] thew [at] <[t ]

E&ﬂ«lx\.h A; “’ [lj 2 3 éj ﬂ'\-k_, }ijS;b& e ir’f/h"cwl('(f(‘s

J\] ’
Jo AL reprised
ka

l"[',s() Ch){“(*) & cUcJ {‘(%) = ™\
Mo nepreset e K7
T y’/ /(U

r'l“‘ . -

[}LL[,L[(\;-\,-L,\,«C\,S r(*_) - (“ X %(n—zl 4 L |

N~

L

KEP e yedation (ovingctica

C'bj‘c/( i fhat
\ ‘ 5 , e
P §x) R 141%
%_)

P ) = 3 ex Y )

_’)I?o'i c

Swapl &4
- z

s woiss (&g 373] 4

Pi\ COHEW o oo
l:)( o ‘[W\ WH«\ n e.-(;-.;md] U .

-
J@i“lkrﬂ\\ha""j | "
) A Gl Ldd &8 Subr
Lk) ‘LM(’\} BY |"\ \,ib; Li\\wjg\ U{-’M"\u\l&_jﬂ.\

M\ P\ R .\k‘fqu A st = A &% a wah,{ ;

Sulh e ((enmatectiog )




Il (&) Tvid |
1 { "'_;\’\ (;Mﬁj’b e A ;"--’HI'C" m L{fw’l({gm " LET A€ },1 a -/ Lﬂ‘ ) { . /’tt-(_ e h
]j‘f\({ b € r\ 5k . b = | /cf‘n-s;cit,f /\ﬁ A __,‘4
/\:{j) "-a?y .
/xh. 1 v@'l@&i.r- ; /I\& {\{/; ff/.‘:_) & ﬁ(l} ?yd) —_53‘7" f({\""’/ l(j)/l‘ld.‘
M(3y) - a5y~ Ty e (Ga)y < Tlay) - SAly) - oo Lineer
f‘](S din A I"MI &Pﬁ@f Kernd '_ Kavie  Thm
o ey din (Tnhe)  7dir
BLV% k‘t."’/\ & :Cﬁ' v h‘y {
X,\ (“J el = a‘ﬁ =D anel a
54 70 TG Ao )
= i/
¥y dum I An 7 A
}56 ff\ f’\r\“) = |

1h ¢4 b =

’;{"MN oC:Lm/{,{' 3| den\.fuetjlfj /a(.m ;-JJ.' dinA = 4os
{% A'i ”t[l] . \_l U O ({rf\/l : L'\{LI L&J_e.) // I,)’,Ii” : e ,-:’I '

Aconan ‘MT 4; "[ _ )'} 5T @ /‘:1{( d

0
Se w Sf;"“‘"‘y eching |

ol A e ptd O

E{:lj 1y an '&Ltéj,_ﬁ’c&-

.‘L' N«) NG NWLSe

_r"

) ! -+ . i B g
L; ) ( y /:\/Li[;. L.‘!.w\’U.LJ'W}[J /f_ ;
f nat 7 ol A d:{"' waf  dghaai .
Ohacus  Qaabor buna e }f{X ) an M5

ﬁ% (cd(l {\ 1) 20

PO EHY swd bk educkie e ket p./X)’a(‘X)b”ﬂ)
= W) su sld o p) oa ekl

é&b,ou\ Lki..\.\HAﬁ p(')(_'S .{i"(f’.t[ /@: LLV\(;-"\ P(:)( ) U fl’) 1)(1 ) '
(JuJ al(x 'y =l oad d{_fj b(>0) =cleg i\‘-") a“\ [Lj(u J) -'sz_-) o(x) ol th by} - |



St weld prove

ﬂm D RN < & ~ ¢
= J‘j P(-‘k) 7 | P()() cH{x] ; K7w\ #lx) W@
Plx)

m@;:rmi danan = p(x ) sred /g‘

e Toen vt Bk
' II{’ X J € Vu"{‘j p b"f’_{)’ WJ 0("‘:? "3/2 (an /—‘C [/7)1'\6’ (Fe¢ .Cf LL 'L/‘»u é_
P(\)C) = Ca.i(_x ) R & ¢ ) v ve L. & . J

ot Ci,()t) Conl>) rrecbucble cnel Ao i€ /é&(,.% (N;# - /)
(a“‘/w« wup b o)

]}.'i ) € Iix) g pix) > [

Eﬁjf 5an @l pec) s ieducdh
P ' . = o
PLx AL T
@ ik p) et _ fFix) y Nl G
qu lE bl - {/M | “
e @oluc bl
Le 1A tﬁj’Y'r‘J ({C WA ewl -
- vl PO =alr )b )

1 éc&i{' 4 b‘é H\k V1

lzﬁ 3)()(:) 5 act

S oi(ﬁ o Lele 9p ol Kfﬂj h « rhjc p

S0 now/ [&(*ﬂ[ b(* ):‘ : [ PP‘)-] ) C - JJ-—[X%)

bt leid o€ [alx) ] A0 sl (b)) 70 =

caducibly od  THER ali) o) el

(B> Supee  po) w A
o bt Lal[boa) 20 TR

( (,M'k)\)(_l/ = ?/[A() P(x) ﬁ §one (L(k’)
iN .}L P.’E)C{M' C "'j aj-' 1l [;;i,u ¢ lo(f,g :

Decompse A0 bex) bichs . 3
. |7 : AL / Uy (x) ; Dy ()
M'\) B AX‘(-I) : %“DC) D(I) . B P'(l) ' ﬁ” ) /1/ j.-'xﬂrﬁt.f;:.,ni/ : g

( y o= { " i \." i £ ]
alx) hix) =AD LX) Al 00 /g’”(;\._) - i_(k) pex)
b, uniguened o frcchs sl e becawic  pix) sredueble o S

okt aliobe o LS - S0 FUEr Ko (&)= (cwutas) pir) - poscmedT)
v B (x] = (Comsmt) pee) pese (T
hj ) pi fem {1



[ (L) *ha  pxl diides atv)  and [atr]] <O

Iy ( ~i o g A .

L) T po8) divde b6 gyl [bt4)] = ©

(o Way, [eeflbecy] <0 = [alx)] p o (k)]0 ﬂ

Gollady - Lot dgpo) 2 p3) € Fix) K opeld

ot/ f P Y, NG ) N
LLF,\- f'., U{thbﬁy LCVlO{,J’LuLL i {Ls% @C;_ LL"ULLL('{"{* .
T s ; ,
L) i (] 5o Addd
i)
a ) g v A A R?’YCL{ K(CU H(LIH

@ Phi} riec okl

fo Ty % ‘Wj‘ "?/ (GAS ghv\j

| Jroue Jeen beforns .

ALy /5"€£‘r(1" Lf)‘%’b’m oLt P old

i }ﬁ eld

f"(_f‘) I cedcohle P‘ﬁymmﬂf W F(x) NESR

ey M Chyr e o, /:\13(01
’f}{}[}.

et qocy €€0] . gy pe) 2L Ibar 3 plx) reduchls €
Onlyy whaen pO) -~ Alx _,\) L LW':L/ P"i‘f/ abig N
p-’ﬁehic o U recr fachis
| w [ Lx ' ) o _
(I:L\L]/ = Am{( [i/x) ;\ ond € ¢ ({“_J

X—'-/\

(4N

o ——

o gfy £ ( { " AN ﬂ-{f-i/t ;7 ey

- Rl | /J
1) Sligidly e weohy . f R _?
b) € RIx) deq plr) > | hwa S pix) Hreduedlc over R
e Pcf&j S (K ol of g sets |
O o) = AK-N) bior, A AER
U) P(x) = ax by C V-t £0



—

LA ax thatC

ko o s N S Py

3’) W’EMC&L VN H‘f@"\é Jh -’ﬁ H~ = @ '

anephim_of Ry
et R)s b ings /y/ a Loy Sewmepiypa RS e

Q ﬂ/mﬂl,;y—- Siuch  that

) foey) - 4o 11

W) Gley) < ) fly) Ty R

i) ¢0,)- ) -
6] & LN A § - R=S [ mean @ bjechwne
L&Qﬁq " Lt‘f /(], Jﬁz @ge fi@’{ - /%j e adeen The Ly (-‘iiﬂif‘f;:i_

(x, e2) 1{Y5i59:) = oy, J oty o)

(X x XY ,Ye) = (Yiy., %292)
{ = i, ;/rzl)

Izq *"Z-z

;=)

w ) Shet g
.&(';Lir'b\.‘_i,"S ét 7(’;0) (’71’{.0{{) {{:(:i'fez

l;\ R\XQZ tfm ‘%ﬂ‘
02 ¢ peaceit § &

(’1 * El( ({11 :é 1
Foet B b dae Mol gl wec o dfunduebl o

“"*3{(3

o ovr (p\
) NLE C b R cofocine (-@2) = (x-alxtiz)

» bt ANERI VAN \lc\gi.wg.mu,{u-\ oA ([& * o ?_y seed /&



d( [x] : {(l ey Cabe b x =170 Y "= L ,/
4

B wme (o Huak } X ai 2 @[/Ir),z . g a 413 vy (,f}

Kro i ¢ 18§60 AD
Gswstent (G0 (0 165)
Lkt p ke prac.

- ) + (i
. fl 7 - f __‘F é. ; X ' (/ ¢
a (l) = aﬂI 1 Ga- rl f :

wheee g, 4, €L St
§) U ZD (aedp)
ﬁ) U 20 (wm cdp)
W) f[JUMJ ‘)
ol o (x

© 49 '

C‘é i< ‘ﬂ""

]ﬁq P:?' %

4 2 1{”/‘&{ ower @

A
3-7






b 4
" Gtk parch 2012

i

{ " ' T g,
6595'\ S#(-‘Jf A j _C{*I (C Y A

| _ »
Lt p e & P alx) = ax"4a,, X F- TAX 14

Wt r K Z_ ( l’lﬁgftr" P(I-ﬁ/y‘l('s’l,{&tﬁ ) Such thet
() &, Z 0w p)
Lx) A, = (0 (wed p) e N\
i) a, #0 (wetp?) |
W\@t alx ) 15 creducibe  cner 3

\('9 a i + 431‘_5} + 86

[ieduc e s - 43

11 c/d;-? | l : N

@ j 1 «4\33 ¥ é}jb 4 4‘:1 J@r S 'i(‘«g
V\/‘H\ Piz ‘H{»i‘s F@.?g o H\Q (cm{z\,x,t'\’

4 20 (wed2)
@ alylHgro~3

, 4 .
l(Ll put JCJJH > t3
(G paseds Boenstins © Wi p = 3
Aﬁg (IL ¢ 4-

L a(’y) :al(ﬂ)&z(j)
d ?@T A fﬁch:.’f.ﬂ‘aﬁ'c;q
4y a{(x-,,_‘)\mg)g ) |

%.Lr T [§ 0% such .7‘3“& cleasatc N be caije ,
substilods Y sl B aeZ pnel (ﬁy agan

& ‘
o '+3 @ itred .

) (an
(@) Lot phea pone-
= : p_k ’9._2
e i S
J'___ —“”__"_-_'_"__j“—-_____hm—f . / ‘{(‘L\’L:I C
i )G | T e



Dry '
Yoy Coix) is  iredueble  oner 7w
Pkt Py = (e )G(X)
¢
S Bk - :
( ) - Colx) Pt ymxtoer Xy

X
x|
=
3 (37;)') -y Z{?er ¢\
o
5% -\ = o %(D)‘jp
( gl A
;P Prlli’;i,w i A
i})(.x):@é._ﬁ‘) Y ‘*%ﬁ(t)j‘ e Z(r;)jﬂ
X ‘ | =

; p-2
M) Sy 2 ()
571

\\ et - S____(_;
11

‘/Df\;ys b'cL't:r'S"ﬁLf} gHﬁ.Sh.‘xLS S Clo(:() 1§ ﬁ".-’t“'. %

glq_w_\ : gu;}{ that & fow i

alx) € Z.[x] ; t(l’ri @)= N P2

CVe— Z f,\,{,uu }L iju_' . I S

ﬁ'\ﬂi nNe P-’D{}.(»_"‘
'fdct-z-'isat,fc}\ alx) = bex) € ) e e
bix) ,cx) € Z(,x-_'_] aondd e g b(xC) € N f‘uj cloc) €04

._/ﬂﬁf jmr U el b Lm; )

e - (senstin ovr Z-)
LQ)T P e & ‘)”"\L et a(“f)
t? st

= Q0" fan_‘)f”d,f: ra, Xt

wWane a4, -%a
i) qyx;é[fwf{,()
&) G =0 madp

fea ax) ey e

[J ( <N \ '@ ?.‘ri{}Pe;F rfla_c ‘far"\ Eﬁ-{;’- ICT?'\ 0""\{:‘.‘2 .

m) Qs 7":(, wsd



M ; .5uppw‘c geu len el alc) - blx)c £x )
_[9()6); ()kx *_f bi‘){l\LLc f)k#O
cx) = (. d -

¥ = GXTF e GX TG ( #0

Sttt mth ke <n  dan and Ail=n
Adlx)=Qur +  taX+a.
kool of anStont Crmn J

aa - Lc, (¢
ao 15 Aiiis bl !.’j P hut L1 éf_f,:._‘-—éi -
; [,\,fod ass wny

p “,c and P RG @ (b b el plq__{,\—//

y N ext .fﬁfcbc aﬂ(_ ﬂiﬁf - S

( al = Eeiﬂbj (_C_?;,l

'ai 20 Mg;clp By Lﬂ S ;{,.:t/aS';é(f {y P AW RtLS s ‘f{ LSl b P
, A
()c is ;(,;*m‘L)O‘.Q ‘5] P 50 ll) C] 18 c{’,}‘ns.blﬂ %j p . P T\hé Ca
r 5 ACT 5

&tv’\hb‘m. bj f‘ .
nduction oS ~hal  Gleh G s Adinvis b ()JP

b <s)

iy S
WV {’,U show b
— \ J .
| owe aﬁhhu‘(/j ﬁ\; &= { . SL{JPPOJ{E pQN_;:(
and oS0 (oGt ?f :tﬁ |.5<r\k

ds = b ¢s *bCs Tt +bsCe

By
a\g - J)CCS ¥ Z 'Lt C5 €
v %’;i
gy ﬂuﬁ)cﬂw5 aj =() (V'Lc.;(p §e ,:{H’S (S (f,{Vl‘j", b{f_ by p

@ Indueficn J}’t/w:rdt;le;j Luclx Cﬁ--{: 8 c{ff nsible AU £ ( | <E<S)

d,(\c J)ccb" -\S {,{jﬂ\gib(_ﬁ b‘J P . y%'f ,DX by So' {‘* CS
5L’ {J ff\m(;t"lo'q Csf?. O e -{i‘r é S < f

Nrc;w'l (o oF 4t of v A 58, 6

~n O



ﬁ\l’l(;’?;m [c =0 M‘”’(P e X |

q, =0 medp {]
houe o Such factorsaticn eatty LA
¢ !

@MJ—;_ (/" df“’]‘hbﬁ é

&( @Q fé>< &

mchumw B

i b‘f HM\t— ﬁ ih div { }P

o/ bo iy b Lj

4 P

bl(; {/( el L{ fb «”’UVV -’rém( 5 ;‘, [éﬂ,lwi
1 . | |
If_ Glx) € Z[LJ Elﬂ;i no o P fac-l;a.*natm
\ [ i | ~ ; '
j\fu prpes _-J"atl'm saifn, ff\

e 2 Hun a6 oliy



Pochad- 1374 flyreh 20 (2

(;/ arx) € Z[itj ﬂac, iy f'c-{a_e" /ac/a.f:s(hf""‘ 0]L (Z e a/x)
hes Ko prpe- Jectonsation ower &
l wUx) = 4. " ' i
M Lf alx) = G x f-Tq q. €2 ¥r
DG/M\Q he @l (Cfa ) B he BEr e By o s )
ﬂ (en  foctnse alx) < Cla) Q@) whene  ayex YeLLxy, Cla )=
;:Ta,lﬁj" Lér‘lit__(’!_,‘_u_r}
[C((o) ':[J_/\ j:({()'-'l'] =) C(HT)(/Z)J :{
[12\4 - Wni alx) ~b(x) clx) blx) = bux " .24
fxl)s €0 ¥t
Sippere C(b) = Cle)=\ bt a)#
T)/LZH ]Q/ at KZC(JT Ong /’.,’;_/LAQ /) i (ﬁhbﬁﬁ'ﬂ vach A, -
Q(L) = aﬂ%“ X mEn vy
| A = . \ - in $p -
P k M/\t\ gr_ P](LJI L= mia éf /’)((r; |
/{-ZUA / el L, when Lk . P dinekes  Cr aber r<f

bors o . LS | = ;
(s e auﬁ bk €, Zbk_r Ci i WY

>

[’g}
LEIZ Zba,r Cfd{,.r s C;(V\P.‘ A P Sc aki‘,{ = t’)kc { WL.L‘LlP ‘;é C}ﬂr‘h_f( e "X
70

Ccm{iaa/ - W al) € Z(x] alx) s pe pape fachasation

s Z—:) o\ ;c) -{jh’,ls "o (O’Lrlﬁ )i(;«'.cf‘s.mCLUCﬂ oves (ﬁ

’Pﬂ@& X 9},{,/['0&6’ mj alx)=A a/('n:) .-ﬁ(x)b'(x) [ ﬁf( &(x]
o (ledtief po) . > o
W,uﬂjg,lj bj L =M st fﬂ/t/& (x) ¢ 20x] gl N{Ux) €20x]
' I N'-'L(}'l«’f cf allco ¢HJ ‘f drfl‘)

so NN @) {Mﬁ(;;t)]f!\f“nx}} “bix)cx) b-Mp <N



et A=)  R= ) | €= (L)
afe) = Aa, (x) | bO) = Bh (x) . cx)- Cetx)
NA o) =BCh, () Coix) @ (s oo Clhot) = |
= MNA =8¢ = ax) =h(x)6 (x)
A)- Ab () Glx)  Thisiya  poper Feetrsadier carl X.

$o AOW éj) 58&“/‘"?:}1{ {OVL%’ (Ze)
e T TR T

Foatx) = anx “ota, € Z0x] ed frsme prwap
i) 00 Onmed p
" ) Ar = Omedlp 1
i) (E Owod p*

ﬂxu alx) o reduckle  one~ l< .

it f Getopwic Iyl
i /

J——— ) | . .
Cine 12 /5 -

ﬂrm a '{ﬁd&c Froup yacvuf?:u&_c/ {L v il

i -l o 4 ]
-1 = JT (e yr) NB - Gy T i)
vl C )= [T Geyl)
=l
L T{ (1‘Ur)J T Calx
&‘,% c;l,_lg;:ci 1;1_ 4x)

i

() 11 =) -
|2 G (X)) () Co(x) * (-t () = (o) =Xt

1o = (oG {x-Yx Tx 1)



,_A_Iﬁ '- CP(I)': _ji._( —,IF’/

, rx : rrcecluic é{j
x|

——

X2 Q) () ol ) = (™0 Gtr) = Colx) =+

112 G0 GO GIx) (1) = 2B
(lg'()b@ﬂ) Gl =2 e W= (I{-I)C;; (x) = (L= o —2x+|

- Cox) - Gl aby (= ate

L1 = €Y GO0 ) (L) ) Col) Cop (30) Gy ()

/E(S‘f' /ﬂ)ﬂﬁz (;2,
‘ ‘ ; bes g & 2 .
)(;;‘; ((lCLCB(é )(*C\i "'(\1 L’\d,x J‘\')Cn_ :7(‘]5 4\)-(JC 4\)6\2_

: oY _ i
Copz Xtef-x gt 0" x4

o y ) _ o - - _ g -
g e el =¥ O™ B H o Tmbyy =l
, XY
" cL(Je }Ccach"ﬁ*:— -l’“‘fl a k)
=\
B3 2 C- C - 5 . . ¢ 2 i S 4 3 .
x - = CCaGGs = (X706 b e AR TRy ekt

= C&cﬁ S lOTIS T{ = C\;fl—z-{-)ﬁldml b

I*'i:x - X +X =X * . Pl







Hpdes 4 shats @ 6% Mo o

O Fix) = F e
L 25
t\‘( i H)x) - A “”j obncfwﬁy bwecr  s0 /:E_i

(47)2-4‘ d/\!j '-fl = [ej ZT“TJ $) = \j1@+_2

Chacic ¢ pineseines malt W

{[(atbil(’}d&)J = C[[ﬂttbx] (f((;{,)ﬂ x fz - -7 @
- ¢ [actlidibe)x -belx -2

- (F{ (i« ~-Zbd) } (aq’ﬁbc -bd) .x)
3 ((ahxfredoc) = AC -2 4 4(ad the -bd )j

OHer wew j{:_;j_z_
Qlothx)§(c ﬁl) = (CH 4ij(‘r‘ij) st tébey t 4—acfﬂ t16 by ©
- (ac -2bd) + 4 (ad the ¥ --bA)J

— i *
NTT W - Cl+ !M(i“ . FflIJ - \ = CM
“yee LTy et 3)

@L)H:[y = FxF Pf(:ﬂ'c'lufr )ﬁ(() @ 2‘[ ghsh .
,j_l.,

gl itlaed el sWX

f\n e » campil whin ez € 2
O\)v\(,w *'L“\QM.‘X‘EL:K t,\lu'—-".Ht (’:17(1{0] EZ(C',I) é‘,‘-€l €, “€¢ -

Cter=(L):l €& =0



Q:ﬂ-—xﬁf —_ ﬂ-_[/sz/,
i A

(afb) A 61 1 Béz

€ ~e,

Q(ﬂ;b) =Q f(él) th{Q(€2)

= allt) ¢ b(-x)
2 i

€y —E,

=/ (b a;b.)
2 .

i) Rixl” =2 R wher aco

x4
Wt a=-b b>o | Rix). ~v ﬂl(x]z ~ R0
X .x i @ 3 - (%)
e 9°F & .
| :K[\j} = R byakw
al
W[ a>0 e rovws  depilar is L
= "
Make o trans formation \7 = ;—,‘;—_—

Ry, ~ Ryl - = ¢
{Ha o % l



Metbe 4 € Mowa 12

:R;L'.-tl S’M’by’wu/}j "f F'tk

e K, s
I f”‘*‘[‘i - ﬁJC el L F0 b f g ﬁfm a  ponp wider ekl .
lu\ﬂ : 17[1 @( CF * INIA /L’fbr'& ‘5'°“557’L"L=p i CEL 1/ fy(&-(
._...“—)p Lef' ﬂ: l}ﬁ a /L’dd J P @ Pf W (;vw( G- (4 FF * o way‘n‘z.c}o
P’%’LI ; : 7 ] 3 P o
.....--F‘;[j SMIOPOJJ’L (.-{ 74“% (P;\ | I[ff I{-G ]Lh@'t f'f\e (,ka/}; ;{"‘33;!9; {[ﬂf] 2
e onl (5¢) Gk " £k _
k. MaX %r Oéréﬂ‘lf st ]2: éG’ Ofcfjé'() :Pr}
32 ] XE Cr __0“{9_&) - PC EZLh - So -Qzl/‘uy 6nes ‘Q(f?*ﬂf&'f.\jfﬁ—
jabis fe [ g FL - . T 5 catis Pen : .
Satis hed t{;l\\ Y bl/j ¢ (T fj e tﬁf,kt._;t 1‘*&( | @%Pg {
Thys @ byponiad € (e Pe 5 37 oi?‘g%zhp
2 a oo il €410 } AL ¢ So p 0 ST
eRe g 2 S
Seludicns  md € y donet g¢ G s A Salutt N
o (G &p¢ Bt (G =" covhmclicion S0€
fnce G hag on edennat t% ailer P o G= Cp° L]

ogllos) bl Fhe o PO GeF* a fule ST
Than G Gelic
Prof © W J LIPS Im

fagh - e NGl = p P M b

dishact privwes { F m = | e v that CI ) J

\)j adicion  ov M Hagr (I 1 I & Ge . faduiction bage a4 Ck .
; 1 \\

o USS Uk }O -’Dwzci ﬁr M-I nd Lt I&\ {HP'-‘ a Pnal\ﬂm (S ey

Bj ‘5},,('&*1\,’ frr et L7 Subprey @€ G ot (G| = p

N (}t}‘u‘%r()/\iﬁéf {({CL\ &L S Cy(,(jc ]ﬁ (:‘?1;\} ('T(, (J{J > &J (TL ‘

n &= G o - et By Tk &

\S Cv‘d[(. \ |

E iy .

f.]m ang
ok ¢ ﬁzr'f‘f’\



lﬁ“ml Pmﬂm i cycfé'}c &(@ Nl el on éase).

j \ -.
G’ G-m g GN\ C{' (H_:* V3 ({-!}éb@l)
’) 45
0 n (/Tm i SLl} Copr ML oreled

cvoll—

d ; : ST oL (PN
Pl & B, Prduct of yebe TS T
1 fervee cgzroc : [
G;;‘cﬂay s Pl P he a  pomi.
Mo At (G) = (oo F
boool © Cp= 31X } x l B
e €0) - (g ramte o] 04, Sd oo

L€T ﬂ: = [“ Ad it P elenneds -
P - N | | | | I
5 + . ( g @« ﬁ?tvfff)
E-ﬁ . %l ;2- ; !P lj ][FI‘ - A\xt( P) ; ,J‘oﬂ’lﬂc"’fﬂ’"mm ‘
f : {

r b— d(‘r
i - - i W
f)u,r FF* iy Pl 30 v | e /
Erep oY At (G) = Cp i
? s

AR

: : . € Zf p e :‘ }
£ (xetn 1€ AN
| W b e&rmbﬂf" ZA
o it ?Wﬂ y ks |
KZ/\ ) (S fhe w

[ N P (S prML ( / ) = E}? rwg
(o WFM whon L iS (owpesie _?

i+, " bf ~e 3 AUALD amed n -



=0 Cf Il pos oliceg
M_(:({ /-

60&(3 Pf;u‘ funchon -
HLUW }Z EE ( :‘1)

Rude L0 1f mpn are ST tho @ (mn) = Jim)Jen)

ccmpute

M . £ 'JG“—QC(-@“ Tl /n Ue 'Z,Lh’ﬁ N ff s
L N
)/ 4 V) Z/ /

o[odu] * (141, 04)

e tplicatie (yF)
Y s addibve ol M fipdi J " lﬁ?

omn aee GpRan o Wi mjechie

Sharese £ V(03,,) = (0.0)
Thas O megn s

’7145 Micns ' _
x=Kkm for = dn for 2:,”’] ;«Zfl
s R Sene 4

_— - - i Jreud
km:[q bocawe. M are  (oprie Jo owe AT i

Q-; },,\ , “6:,’{{ N
A= X’Yt n o So [x -]mn =L y
l . . Bf(%f)ﬁ (_F Ny Yﬂf’chb\(f‘ 1
ZA\“{ % ‘ZA VZAR e () a'\g‘{_,t /{’CCTV\-K "
o 2y Voo (% Z
S5 Zy = Z/ Ze o s (% T Z)x (ZA)

‘ . i 1. 5o
g Tlnd) = T Ty 1 M A
W | ‘F N = P,@. : P;h VNI d 5 Pi dushnct prnied.

e T 2D D)
SO 4 s “‘Hq L3 h (fu’l/b(ﬂbb"&_

’(L(Pm) Whea 0 S prowe



Ry

L 3o fp P T = e

{

&/jj_ 7?\9, (7 alneshb *’5'&’;1&{('5’ 0% Z/’}n A€ ﬁ"(

whuith and rff;/n.s,é& by f) | le jl."{ werh b

(e$; cies
ane nzey /’L'toc{p

wnﬂ&o{? Cine "ﬁ'wj{ b Ch

7z 7.
i Z/P

[x] w7 b,
oy nrecbble clmuts = ko f
b emets  beloy o CoRls
laly) | LA ke (), (p-1) t ke(4)

acl.  (cset  has p e lenads Jeo

Topmy =6 ow []

e [ =0



Mycha & 207 Meves, (2
e & i e
Tin) - Pa)| Bl P Anction

i ) M it ber éf mwnerlibbe ﬁé‘&fuu‘j n & /n

) Nunber of  gonambs o G
iu) Of%afrf %I,L'i(_(n)

e, - | - b s
9‘) '72 TR P.(ek NTES Pr--- P dishaet  pamey

4—) @:(!\\ - [TEF(I “'/-)]A whene b b e cisPact poray

J




e

C‘-S ! CSKCS'

o™ 2 xCx
Corlos GAC,5Cs

(.
Cy
Cdc CixCa
Cs
A

e G
7__ C‘-?-
9 2y  Ca%ts
LA |
lO ________é:.\.?_i blu
r C\\
1. C\Z |C6xc?- 1 D‘Q- fDé ;AL
3 Cs
T C\A— 2 D14-
' C\S
16 p
? C\:l-
& vl ined
) Cyy
T C")-(-‘r Cz}‘(‘“-, ;b;c [D
-\ (2\ G(Z\)
% (e, Due
3 - G
—A_-—— [Avoined B
5



TH{AM
P i 1id

[U(» P () P('\N&. "ﬂ/\ll\ 'tt\awa_ Qe

f”‘“a@ 2 hshact  spaps { veler
P Jnm&tlxj ( ond ( r({, i

m ' {?—;r P.:Z e C(Cnéafg- e This
Rrst P2aag .&wvmif I# {G,{ - P"‘ (p pm’v\rz) Hhou
Z((—f) 1S Ren NMunal Zf((() 51(({— :B\/‘;(Gr 3‘\7:\71]
fib?i'. ) L{1 [f act en iffc,(j[ Lj (M/‘uja:&cyl
prt—
j e. X = 3_.!:94 ’
“hra /Z,kec{ poat  set cwnder HM!' actun 1T prec afff(;(, ,i?ér)
j'fj‘ ¢ & D\Cj;ﬁl ‘ (r[’ Xj 5.0 VJ tHha  x (;Z(C ) =

| - ¢ ((,ntcsefj,
. Z&):= & o (Z)|=l6)mdp

Fut 1Gl=0 medp [g((,){ =0 malp

1} AG) =G ten veddget [HEY =) motp, 0 TGS
Leama 2 - l[’» G s nncbebion  fheq é’/ AG) 15 ot c;yc’f.éC-

P*wugp( Q) kxevcise -

:&“G{*)/“*X } Asipe
X({”ixex b?j@(r J'X:I] s 4‘& . t(s/nw/ )

(’cufaiiagf l/f {(Tl fPl thea )T 5 Gbelicn
M ({' 6"" f}%ﬂ'ﬁ@fc‘:ﬁk Z (@) # l "j a’mmal
/Z(é—), = ‘0 ((C‘“’i i}ﬁ [}2 ¢ Havase (j‘* o Z(ér)‘ﬁ U C*[\il{(y\l
ALC GL,, .| - . : ‘
H{ “~ [ -%(Cr) ol 5 " Cyz(é) H ijd/"(. i Cibeads (s ({m{i\f(g_é
bew G oabelen [

—




M |G| = G abelicn) -
B GRCy the ey [ G Telshe =

W: Suwe CT 0 abelica LWt a.cfcffhv‘q,(j_
g ¢ - LAl Tl P4 =0,
P
(it o vech: space /H;P
e bass  Thm GRF O o xC
o b9, [ CC‘{‘ )rc{(x.)._.
Method 2~ et xeG oty _
Let e G— X, r)c*“} Jo 0”({7)’/"
YRS RS B S (TRl
ka@ =4y lell@l= l&l
\ --,_.E : >d )
K 4G be canise (r abekion . o G= K ¢ KR

0 QR — k(i) =Ceey ¢ wiast be el
\\CP
& = K"Q;}CP*CP D ,

—

—
&m{w ~ {}v@chr SHACLS , -

ﬁf apelicn gowp Wttt iWHPJ;}(cJ lu\e{,fj
gy L1
&
a S e punls ka&‘pf sfou e 3 ——J-J
li\S&aA {'f' ’ [ Wﬁ-t 4

—>
"
o



brsume 1 G et

ﬂm ‘s g{m—(é- whog 771 a1y 12

e (,A- c{t- A_, ,
{]__{_J_L;BEO pj~() he & hocter gpqca/{:;)
N
t trl=20 G2 GYG ¢or . GEG > (€:~(5)
/ﬂufué c:wé 3 goups ef fype (s ”’C*
Ce §UX 1‘2,13I4j : %l,t/,jl;y’}
‘J(}M(Cf)mc RENA’Y Qqu }
Ct,r (3

(et 4 heos o= Asi (Cs)
Lo Rty =1d = GxCa ,
Ll & e XSeybel YT O
2o haly) 4 =) {‘)(5:- e} yx‘v'-;:\(‘*:k‘
N A R i

\C

D, Hp ki) L g o edem (8
__,_/-__'—-_—_ Y J

le) = 18 =23
MWsud S\didw" (Uw\hr\‘j g{v\f_j & roinval  Shgan, kK] =7 ad a
Subpiup o Lq\=1

> Ca
=R {C" ¢ €

k\/«\(c) ilQi)(P;a.q_l)-f,(ng(F?iqS)]



(o — A (¢4) iy | & (e
i(:'\-j} :'j ey OCS = bag
“P"{_\, bﬂ(_tﬂ anJes i\ &J Cr A’(,gt ((3 TC 3)
We e (} le&(t}iw(",-j % l{lﬂ‘(@ﬁ(g} 55 C’ Z_ (;ﬂ) (et 142
: : \ My cver B3

| GLoF)[ =48 =1%.3

£ Gaple ¢ (ass freation ‘Vi Fregs 7 il 1§ ve reed
O ‘)‘7‘\1, dz(/( A € L (FF;) A‘?’ :I74 '
2) éada such /4 ?‘W\Q_A A »P’l:.WlL‘ (}2 il A_,I.'r (ij? " Cﬁg)-

3) D(’e-icic which ﬁ‘rmp 5 AN then  Samerpiug |

@ A-()°) A
() w

<@k, — e F,
o Pigde NN odbibonA  Thea ot 18
Aiscirbed &j A Matrix .

P, ( (']) (‘»z:(?) bass
Le) =a6ilee _(d b) b d € s
. X e
"((e’t) = ‘)(‘\ 'Td(‘}_ (C d

ol ‘){[ech‘rt & clLT(c(t}iS 70



G - (NEY )
1’/'2 %7 3/41 it }ujf Jay -2
6&6.»( IL - ,?_ CTdilj ij Y
b€ @ -

Q). ., iyl
C( 54 Py (o=

(P (&'tbx) . U()(Cf) + Gb) ‘HI) = atb Qx) @N\\

q(X) :(‘-ft,{,(j (f(y)’ZZ(P(Ij) : @(2):2 .....
(f’{%'?:z (> +dy) 4 Z(Jﬁ <2 |

("sz =) Jed =C) So eithy~ Cer d
Qe €O e - u=2 [ onkadiction P .
d=0 whien L ® = T — (onproelichion







iq‘(Eb"ﬂA' dem QO”

H lGl=-56-7F-" 277
Show ~ thral  either
"’5) G das « nonad Iubgvp o oo T
B A A
{\G = of Subgvoups  of oicler T
N, = [ mad? No=(, & o 213
g N,=(s  Jak dast S - 1s~(7-1)
Lﬂ{\(?,g we gef @xacﬂ*j grp - A4y elemeds L}/ ceder .

Sb- 475
Knows 3 at J’ms‘r oL subf-% 7_ el g s Thone i -@J(CICI%V oL
.5}0 utlhyr M?‘=l el & by @ anig we {ma, :tchu(’) Subgmp ‘f""’"f

ér l\{_?_fg M{{ le‘ cW{ @( ‘eu“a . - . . o

890 elemats .

\
3) C@wj grevps oS el [07Ss = 43~15 L.
| > 44
o =| (Med43) so T Nig>
44 4L tamads

' l D A4 get  of leasr
2 f»e the N ol Swbgrnf (7& ol 473

NB et
a be « 5bub7@,tp of ordes LS‘;SM
& e Gr =k ><7Q (Recoq et )
043 (l & Caz ></(C5’"“CS) A (G )= G
SV 41 wﬂy ot
& athur G2 (o xGs s

Cr X _‘ms-..)_ . i ~ i
& Ca—?> *sxls = C2\5"<$

brvial jtcw,, — Ant (o)



5) x2+2,x+)_ ,—rreo(/ﬁ b 4c red /ﬂ?

A-F=4=-|< = b hac nto  Sfuee m

e ; o eel -
(1— 1S ot A Siuamfa L2 se X ¥lx42 IS

Hjéxj LJ-']
oc'zithu/:? (ﬂz =5 =L8)

Fink :m-b?mmp p}é aheld  So ot muast be Cyg

X
ot ==lx-p =204
ot 2xlxAy =xdx = -x-2 =l

Yo (W)= x4 - -xtaxcs betlrx =

x ¥ - ,2'1': \ \x ﬁw‘&d
' : 3
;-) X 13’219-3 = (-Iqﬂzl . 3) = (3: 7-—3/(363 1 IDC"-:: 3 ()
L ' 3.
:(DC?‘B)I‘MYI —l“’i[?[é—x #)

el bj i(rec( be @auaie

CISRASUI ~ & clienic
l:_k;‘t\) (@W ﬂwﬂ(»j eisen STaan
© 13tS
l f;' O w3
3 z0mod 3 43 cdpmnt3
S #Omel3”

S Sy tl0y 3 10x 452 -1 =3
- . 5 Y LF e.i.._feflr{ri‘f\ P;g
Qx‘ _,\') ___3 ifred @



