(aéas?[/o//le 7%?0/)/: Tald 2 Zuna  Ceeliebak

146’/4«5" ?t(?jW' e‘gw‘mlencz ) Jawbian Yl and codiwension
Def A1 Ryt _epamlent

Two .F(mc&bn Ju-ms .[\la'-(m-n:o)—"ﬂl are  right e?w’v«fvﬂ‘ (o~ R- e?m‘va/m*)
£ there (s aa&ﬁeomor/otu‘s‘« JW ¢ of cfie" o) swih  that

Fgo?.
They are RE- aclzu;vulud- if Huwe s S0l conslant @€l sud Hat
F=2°¢ +a

e +Hen corde fwvtw) or  [n:9.

R- e?m'va@'l@ alows us to ons
the far'fc'culur coordinates useol

‘der ,P,(nc{‘l‘o’l a@ms c’ndzfamaﬁm# 0#

Exame@ A2

(1) The aws {?J (Ro) >R , IC(,c) sxzxt, 3@:\:,3 are E-e?w‘wa(ln‘:
(e regure @ chasge of wordinates  y:@Cx)  suh that
((x):(ao@bc) ;J (1)‘

Solving  x3-x=y? j’ve.s us y s xVa-xt = DGe),
The Inverse (:uncl-a‘on fheorean  Hfells  us that ¢ 5 a d‘![feoum?&«\SM n

a atiqhbourhood of O-

cﬁci the pre onditns  (or the inverse Lunclion Agorear*

¢ s swmorth omd4
d4’(x7: 2%(4—x;-)z+\14—7c1 ) d,(?(o): A +0

QN j( x)

- 2
/ \fw




( he {{ !

=T g F‘J (Ro) 2R, fix1ex?) q6odc < are mot A-eguivalnt:
Suppose tuere s a d«'.F‘.‘eouA.Orfk sun  gerih b sudn thed [ = 3 of.
Then x3=0(x), thak is @lx): = = Ths wap s not differeatiable
at O, so not o o'fesworplisia.

3&: )

s

hewark 43

() [n Hhe exampl A2 (D), ¢(x):x% is not a olffeomorplisc .
Rt + is & homoutor/pa,:s« as ¢ and ¢! are @ntiauons.
Tis warks tue  differente Lefween the Study of kfc@?« (us«'na komoworfh‘cus)
and d“]q‘eren{-('a.f {ofo(77 (ucl'p“j a(t@‘iom?w\:ua ),
@ R- e?w\mc‘ f""“’“‘s criical  poiats  in fhe -@low:‘n Sense:
Sr»tfft’se _Lzu——"l@) VY — R are Swooth P"ICH"“S with ulyoﬁm[ﬂ”
owd et U2V a d«iFFeomaffh“SM sudn flot fa od,
Then -F has a crifial ,och{- at xeW if and oa(y iF
a L“ls a catical ,00'1" at ¢(x)

LC has a cntiaal fo.‘nl— at xeld
e dfCx) =0
= d (go®)(x)=0©
=) dg(mn-dmaﬂ 4
:u\’(;!di(x)) 0 = dO=) has [l rank
&) dq (96159
;(x) s o cntical fofrl-‘{‘ °F J

S

or R'e?u?ra(enf ‘F"Ad{o" J"‘“S '{\ID - Cﬂl"lo)—;R i o O(fg"gemof’&;sm
(jérw\ ¢ O{ (R"0) such +aat F:70¢) Hes ,/.rada{gs fo -

‘F bhas o critical Fo?n-(— at © I'F and only I‘F ‘j has a

criical po-’d{- ot ¢[0)=0(



Def 1.4 The Jacoéian dex(

Lot fén Gie. £ CR701 > R & suots finchion o). The Jacobir ideal

6 s te sleal i & quewed by parbal decivatices of £
‘3(1 1= {731-@ %) ..-;%%‘7“&,

ax,’ 9%
m cobian I‘ﬂ‘iu( w:‘l[ M(P S ClaSS¥7 critical Po,",ﬂ‘s as MY are
only deterwined by dba parkal  derivatives.

Pl,enuark AS:
{:EZ,\ has o cm‘lm.( fo:\rt/' at tHre o;-U)’l .‘.F ond MLY ‘\IC each o,F +the
(701&”-1‘{06 g—ﬁ of J€ be(or3$ fo M, , “and e of and on(y LF J{_‘ c |

Pewark 4.6 .
The  dlefinikion of the Joctin ideal & indlpenchiat of the coorelnodies used -
Let q): (”z.'la)_’((n_.'lo) te @ clhicenqe. QF coom(«'nafcs a/\d 74‘:¢(2‘

Tien ko) | of
Ix;  ax

Emme(z AF:

La{— .F(:c):?t,‘z; -t Xat €&, Thn JL: X4y - X7 = m,,

Def. A.3 = Golimengion
A wA ,Fe mat is of finite  codimension i #He Ja.oobhn idea|

J{ s of FM‘C ediwignsion in Ma. Ln Hus case, we define
COOUM (_F) L= d"M [m"/Jc)

Rewmark 1.9
Rt e?w:va&n/- cus bave e sawe dimension,

(see /»(ott(ﬂjd", Poblean %«9)

Exauple A1

Lod F(!):?,,%—X{‘J AT EME

Then 1€:Mn and  codiwm (F1= dA‘M(m"/""n\:O_




2. Abn cfﬂzyenerw‘c crtiad  points

Realdl Hhat a Wt’cl\ jen-« .(\ emy has o Amdz(7¢¢m+€ Critica |
{;o)‘/v/- (at 0) :‘{: dz.f o) s non .

Proposttion 24 © (49 in Honfaldi)
A qera e Min has a nondecenerate ceibical Po.'ml— Gt ©0)

].F and on‘\l l‘{\ 3(:?1,.

Rework 2.2

B‘l dlﬁ‘nﬂt’onl BF = My &

fells us {hot nonﬁ(tgentra"ﬁ crebical ro{m‘-s are pre cisely those ©of

wolimeasion O,

Lewwma 2>

(] for a quadratc  forua R —R, fGO) < xTAx, where
A e ", Hee QGrst and secwond deorivatives are d?ue/\ b\/
dfeer= xT (A4T) andl  J2fCd= A4+ AT

@) or fGo= 2T AV x |, where  A(x) is Swootha ) ore (jcr
dfer=0 and df ()= A@ACIT.

coo(."wl(: o So the ’oro/oosi#on abore ackually

Preo 2.3
The Pro@[ o.F lJewma. 23 (s .S:Mf?(l calcals -
Li x=Cx,.,x0el? fOr=xTAGEIX

fex): xTAG)x - é(i“‘j (x) x: xJ)
is1 J‘=4

ité\ —22dxixj ) S auxi - S o
dfxy= [ = )" s 7 Jé, | 24 )

n n gaut ‘ " "
% (.%4 9Xn X‘XJ )*é_‘ “r‘JXJ + %“inx{)
v '
fr nee 343 we bave

z n o 2 dai . - ; > da: .
T e iza

> Qo] 1 oq:
+ Aky . Jak
% o % tapet) + 547;-1;(; + Ay (),



l.F AGr= A I (oﬂslan{‘) tHhen [‘(x): =T Ax 5 a ?C(adlﬁﬁ‘c
(gm and  Hu e.tfress,‘ons aloe can be sfh«’a.ped to

dfee < %aﬂ Jréaux,- ) é(am' ra)xi )
. - . :'XT (A ‘_/‘ )

" ‘R " .
%anjxj‘ + éainxi 2 (ani +aia)X;
IE

(d6CV e = are +e , d¥far= AA".
Tor a watnc A, we @A stupli Ly He expressions at Hu on(‘j:‘n’

df(o = o
T
(al?{ (0)pe =@ w @)+ ag (@ ) dz{‘(o) c Al ¢ Alo) ',

Proof of 2.
5" (e prove e Gr&l— (Mﬂb‘a{fan coith e lu(f QC /tjzka}'at«a's (emmtar,

Asswme Hat f has « rwno&jenerak critical Po;n.(. at O,
Then we alreao(y know  dhat fCra (see eorlier rewark )
So it suffies Ho show Jhat Ma cJ€

Sme the ceitiaad fofm‘- (at+ ©) is n.o'whqtﬂﬂfak/

wmatrix,

@ -d*f@ s @ nandzoa\emd-c symvt&""'m‘

37 R\/ lorls +heorewa with rewainder o 3‘+

_F(DHC):_F(O) +d (0 (x) + fgc"‘ax e hlx) with & € mpd

e

=0 =0
e esncer 5 gien by W1 < S O] e for somee cecon):
lal=3 ol!
Thues, all purbial deisesbies of b of ks dan 3 smsh at O

and h emad

e o use dewaua 23 to see ot
af < = g 2T (Q+&@T) + dhx) = LxT2@ + dhCx) = T & +dbCx) .

St oh

i (rm ) (’m )
Al + ;
S i XA 8h
rdﬁ



So {‘er each i€f4,...,n3 , we De.‘t‘-

:)E dZ quJ gx; with q,J He entrds of Q.

Jbu, we can use Hhe e?“‘;-#«'on above Ho IM&AZ‘A{
[y » a
fha. Jcokia idenl. St Gz €W, we get

3{ emt =< .Z:?“J'xj lied,..,n3) «rat.
5

clegun: L:= <Z 9%j | 1€§4...,n3> =M
J‘.ﬂ

Iic“ Y IL m;o\ 75 C(E‘U’ S)rla eyay rol\/y\gwa.-(
pi L:c):é ?'J j is swooth and vanishes at O.
T

~4
ot Sine QA s WJ“"l’ak) we @n write /11—’6? .

Than «Q)r ke 4,--

x) = %4(%0'~th 31) = %ak‘.(é?ﬁﬂ')el

S all xa..., % €L and  Aherefore M LXa o, T <T.
UsinD Lz (andl mat € Mp) | we now have . JEFm2

Tt folloss {rom Ahkayamo's Gussan Hhat o c I and Hus e dF
F‘mck the FGCondl'iLr'ons _@, t/U“kﬂyau‘a's lenmnan : -/

En is o ﬁ'AJ,
m, is an deal s aeMn oy aud s a wat n En:

aeln => &= Zq] for o2 efdets @)

= z ——A/ Go(owt (A:a.)
Ara T a4 ’Z‘QJXJ ) 9
J“
A ! N
—Ta €E&n, Mt B2 wnd~in &y
Ma, jp = 8‘\

L Mo 1s  Qinikely aowuied



W 1]

= . We Ppolf-L His fuflimch‘on by @atra PosH-a‘an.
If ]C s rno crifical lpoin‘)L at dl at He Orz’]M , then
Je ¢ mm Cse earlier remark).

Abws  sugpose that [ has @ critical point at O awl  His
point is abﬂmcm#e.
Using  Tolor's Hheorews and  Qi=dfcoy we can write, as i
e Lirst Par# of He prosf,
C(ar-)= %rTGZ x + lx)
W"Jh h@m”’s a.llpl 6[ nowJ ol‘”\lrdk
we can choose « Lass

let m<n le 4he rank of d. Then c
in " s.d.

& o
Q - ( o o© )
with é an inVa—”LQ vl SYML'*HC mxm - madnxc.
(Je now write the Corrcsronol:'rj coordinates as Cryonn ot g s ),

& o )AC A

FC2,9) 425 (o o )(\,) + b GEy)

- A @¥ sh R y)
Th  4huse coordinates, cie cn caladdate  Hhe F”HQ[ dervecives
of f Uke we did n e Loest Pa,-+ of e F'°°IC

Q ““oaoa fﬁ ~ "
9_& _ p,’ JG‘-S,(“__I "“""?l

Thus JF + M = (i i‘j% lieM -, =32+ M2 , S in fm‘c‘ou.lar
i

\/J¢]{: for J‘c—FA,...,u-w'S as Y| is neter in <£¢.).§J | i€ty =3
. J-A
nor in Pt Cas ‘%{j.(on(#o)' Buk Y €™n and Hhns J€ S my .

-



iioposwon 24 C %40 n Mondalddi)

Suppese £+ (R, 0> = (RP) lhas = nonétit/wﬂz{e critical /o,'n-ﬁ (af ©)
Then +tre is @ change of Goordnates & sudrn  that

(Fod’)(x) < 4T dz(\(o)’(.

The fro siion an also be uwanderstood ag '_ﬁ is  riqht (’7“:(1«(1"{ fo

its ?uadrarh'c fnﬂ/'( ’f&y(w Serds fo cﬁm 2_),‘

Proof. -

:F(o)=0 and _F has « cn‘-lt'@.( Fou’fﬁ' at O. Thus, {_‘em,,l.
We know Pam te (o,ola.ry lo Hadnuoeds lowcua that
me s waled by the monowsials of dl‘jl‘é&l (N T, X,

So we can wnte

,F(x)_— zcﬂ"&)x;x' - xl Px)x
I,J':l J J

with  swooth Junckons ‘H)’ ety awl Qe (W=D @n Le duwsen o b
Sywnattric,
Y, e #FP GV for £ Lkeld, . ..,n3, ~e @A sthf(k/ exchanqe
those entras wt'(b\ ‘/%k(x) ) ‘f"k{(x):.— 4(_((‘(“‘(;‘] + @y (X\] and the cxﬁpvc;uf _@,

Xy, rewains q;‘lk 0 + Pre(e = A ‘%"" = 4, + oy )

Usin Lewwa 2.3 , we (?d' dz[.\[o) = @) + @lo)" = ) Wlo) _

S f s e nondye nerate crikical point ot 0 Plo) = 2d{0) s «
Ao,w(zfnm“‘ﬁ wafrc.

Meorby nondlegertrate guadra#ic {;ms ore Sullar, so {or each
X near O ﬂ,e s an etk wotrx Pc wih R Sida that
Pler= P o) Px.



I+ .ﬁol(aws .pcm the ‘nverse @anc#on thoorewn et Hee wap
x i+ Pex 8 a d«'{{eou@rlph‘sw Jywt at the  oergin .
(heck  the preonditions for +he inverse _Fu,,c{,&m Huorew !
Q(xy=PcX s Sctooth and
M= P, =4, therefore det (A Y,)=4 %0

Pe x and  wpite

So we wn o(n.-PAL o coordlinates =
((x) - xT Px) e =T 'P,_T PlorP X = 7r‘P(c)\/ .
By definin ¢ va x= 4’6/) , Hhe averse ol Y"?”xl we Jd—
the re?wwd stodemen

(fod)y = o= ¥T Py - 4 yTdfloly,

Corollary 2.5 (HMorse Lewwa)

[f [i@"0) > (RO) bas a mie?ewv‘c ekl point at O,

Hren there 8 @ dtanje of coordinates @ such that

q_‘o Pr0r= 4xltXt __t Xt

Pewark 2.6

Tor a mnagzj;we erhical Folru‘ of £, e number of ative
Morse lownian (s Lo indexc of the cridical point.

S?uares n

Proof of 25
Any ?uadmd«'c ]CvrM an be dﬂaaona.used Ly a cha;ge o\f tasis,
and o (+ s nonde e, the olagernal Fenus an te wade equal

Co £4. If we apply Wais fo x - xT (4=, i fe

re ?w‘rcd Statement.



Cxowpl 2% .
Su“pose F €M las a ammoksererate  crifical pont at e 0’;7;4

Thn Hee Sorse [ewwaa {els w5 ek, after o dwmae of ccorol nates
.F(x,\/) Gan enly éc Qf Gne a‘c the {d[owf:j three Form.w:

L)

(Ce,y) = =5 1°
> x
1

£=y)

W x _C(‘X,\/) - 21.71
1

L)

N__—7
,F(x,y) = xr eyt
2
Y




) J
&S xa.mﬁu. 3 A

-F(xlu-): s 20t
Here, O is o critical foa'rd‘ of but dzr . (l QM)
s phJenudt at O. Gu 4x
If we conde
[(:c,u.): (x +u?) -«
fGem) = ‘[( X,u.)=)(z-u

4 and ‘ou.'l- X (xuw) =xiU, we JC“

¢
\

no’lleM"ﬁ Fr+ o&‘jmrad& rar“
Mo, dift1=2te  and A2 [ (2=0
le bave d[reao(\/ Seen Sl ce fro/oerﬁis oﬁ nmdz]mmfc
critical [aoMfs. For clqssifyi;? aéjwafc cntiaat fo«'m‘s, we want-
€o ‘th‘i-' lhe nonde erate ,oar# Powl M/e,oar# as Ssez
o e ove. Ths s e iden of the plitin G

Theoremt 32 ( SpliH (guasea)
Lot feu hich we write os {:(x,u\ F,,.-,ceil?,"‘,ueﬂlk.

Surfosg -ﬂ,{g re&‘{ﬂ'c-lu'or\ F‘ﬂl“‘x?ol, Llas a MJW’G—& Cn‘f»c'm‘
(at x<0) Then there s a change ©of coordinates

Foo‘ml-
Coe, )= (x (X, a) 1) suth lat

n a M(jhkmhooal o( lhe on'a;n
£ (e (X, mr= @O0 lala),

vhre @< GdP|gucqy ond & s ® swooth  Lunchon.

(ju.r{-hlrmore ) e ' rewou ndler .[unc'ﬁ'on' h can be {wnd ’“‘P““‘i‘y as Follawsf
Lor each u near O e is o« W‘“_f"l rcin“ x = Jelu) such that

dx{(jc(a),u) =0, Cdx-p(":“\ s the differeatal of £ with rrs,xc—/— to only x )

Then h(u).-{(k(u\,u)'




Rewark 3

(1) Tiiis result & soug Lines called +he Farame,{-n’zeo( NAorse  ancan,
where U variabls A fake ’p(aQ of paraeters.

(z) O can  further stuplify Q by d/azjon«a;w'zrj it o that QX)) takes
the form =2X0

G) @) @n be {bund i /orr'nci/(:. & usr:] the  jmplicct funckon Hhgorem.
This waons  thet fhe  Tayler serds of 4 n be Fwd fo any d'vm orler.

Before e frove 2.2, we fake a (ook ot a nl#rcql arrb'mh'an of
tHe S}p&‘/-#y lwwma.

GJro”.a-rY 34
Lf femy bas a coboal point ok Hhe o n with Hesian madrix

of orank k Cie de Adimgnsion OF s  kermel) Han Lhore are caomh'nale.s
Xe&"'k ad we &" such Fhat

f- GCx) +hln),
e @@ is @ ,.Mok‘jwraw‘r; ?aaalra-‘{'lt Fw and hem®

rP_rogLC of 3.4
Since. the Pthssion waedeix o.f ,F has corank k, we can cheose  a
basis so thok 4 takes Hre 'F"“M

A o

o ©

o corte Hhe correspondin coordinates @S (aFn-icpun o Ued.
Th these oneco coordinales, we w@n wnite

d;F(o):A,di§Co):0 ) dudxﬁfo):o .

\' wih A an nvertible Symmb(ﬁc Cr-klx (n-k) ouadnx .

Mo, the fremndh%ns of He Splithng lpuma are eisfied
[ﬂm“x{oz, has  a nmﬁjmmo‘e cn%‘r‘ca;jfah-/- at x=a]

as dz;q[(o) A s myt;@jmm‘e



So after a {wther e of wordinates (x,u)h‘:[)([xzu)lu))

we can write foin Jle forua

flxu) = Q2 (x) +hla)

There remains to Show  that hem? U already bnow thothems
as F&as a cital Fowta,-l—o.

Furtherwore, e can represent e ?““d’“‘l"‘- ]G"“" &

by o symwthric watiz G, suh dhat Qlx1- xTax.

A

Frouw Lewwma 2.3 , we oy tamt dQ = ét—ér-‘ 26,

we have
d*d @ O 2é o
0[2\(\(0) < ? ) = 2, )
o d%ho O d%e

A

Simee @ is invertible of rank ki , we can concluole. +hat
= rank ( dz.F(d)): wns rank (¥ )
S de1=o and thus  hem®

Proof of 372:

tJe beain & {:’d;l:l] Hhe wap w—s Xl referred {0 ok +he end of
e statewent.

Tha wap @: (cu) ade f(xm) & of rank w aof e .,2.-7;,\ , e

df = [d F, dude {] and He fsat e Lock of df is d%f whih &
nvertltle ot the Orr'dt'n as L kos & nondegererate  Cnbiad  point tuere.
T# followrs frow #e /‘mf&‘a‘/- funckion  {hgorea that Pxw = O an

be solved m‘fuely for x @ a ( continuously cliffereatiable ) ‘L‘Mpﬂ‘on of u,
el 719 wia X,

dtQCL the frl(bﬂdr'lfbﬂs {;r the /?44,;(4'&‘# p‘ncl/bm Hlgoress:
f . Ruu +k . RM is mﬁ'mm&(y o("g:cren#ab(:. )
dyf =dLf & invetiéle



Taat s, in A ﬂ@ﬁ“éowhaw/ "‘F 1he M('jm'
dxﬁ(x‘u)-o &) x T x(u) .

Abow, we change the cord, nates éy ﬂme.Zj y = x-XCu) . Tha wap

(c,u)e (x-XCa), 1)

5 a ﬂuﬁQoMo?M;m #u map l‘#SﬁLF Md (‘fS nverse (Ylu)1—> (yf :l’(u), «u)
are oontinuous 17 d}Qem{JaMz.

Zg{— ‘j(\/,u): L(x,u): _F(\[+ Xl ,u),
7hy| d\/j s 0 }.F alld oﬂé\{ I"p Y"o,

[dyﬁ(\"u) o = d fly +%00,4)=0 & y + X = K) &) y=°1

/(lod -'[or ach '(‘:—’CEO( Wl“-ﬂ- of w (rnear o) ‘ﬂ‘ug, s o pand‘""” BKCy)::‘J(Y‘u-)

that has a nw(;jmm#e critical potnt ot Hae o::?zm
dj“ Cy):d\,‘qu,yJ -0 Pw y o s seen above-

deq o) invertiee ad s teo s dzJ*(a) ‘Eor sa,@(‘.dud-(7
Swall volues of & by wnbinnty

(e now wmluric Hee P roo_p °@ e Morse Guaa with +he vanables @
as Faea.mu-m

let M. be the dheal O.F PA’\C/'IO'\-S pe Enrk sudh Ahat _['(0,14)50,

Then Moc = d2a,. . Xwn? C Emik Ly Hadomard's (ewun,

M\M TFCYM,) 2= JC\,(M,)—JCOMJ, Then Fe lx CF(O,Q\\:J(O,“)—J(Q(“_) =0 ),

S we @n write

¢C71M35 2 q/,"/‘ (Y‘IA) 20 /I yT ‘PCy,u.)\/,

;,J:/\
,Uearéy symmdn‘c and nom werate
verlble  watnix ’P“/“" suor  that

C\,,v\-) naor O Aere s an
(Md ‘H‘-u& I’P(o,,):/!t)

waadrices o€ S:‘Mt‘(af/ So ﬁﬂ' each

T -
(PC\"M )= 'pﬂy,u) W(G,o) PCYI"‘J



T+ .(.‘;/lou.s pou Yo inverse ]Gnolfon Leorec Hat T (7,“)!—’7 C p‘m“))"“) is
a &f@omy%w /j«w«
5C“LIZC£ +e precon i Hlons 1&‘ fhe inverse .PAAO#M fhsoren :

C s Sweoth,

-

P4
o Eegees | (B
ZPA (7(14\\\{4 uy J* ) J° )
= L )
C(y,u): (( J : ) < )) andl dCCyw: ,2'? ety 2 ‘L‘ 7
! .

_—4 oluk
éM by e g
: 4 ()

(‘o' )
4
-1 be@uas€ ?av,o)'

"‘*?

So dtlge: ( (z P‘J,z“’"") o (‘:) and d.ﬂJ'(d‘C’(O\)"’{:‘éO
§ ¢y e

write (KGur= C Ry ). Then

?:(\/t“)-" 7T @lyndy = yT sz,m @(eo0) 'Pcylmy = X7 Plop) X,
Write Q0O :XT(J}[@/O)X, so that

‘jC\,,w)— J(Ou) + ﬂy,w) :J(O,M)* 6/0()

Bk yso oﬂz_rnﬂds fo x=X@) so fhat J(ou) —{,‘(;kcm,m-&(u
So .Prwlly we have

IC[X’“) = 5(7,0{) :r(ylul'*‘j(o,u); G W+ alw) a

(Pmﬁs:'#on 3.5

let felusk with (=) = 24 Loci2r hia)

where xell™ u efzk,
Than codéim q: )= codiea Ch).

For +he Ibm’-F, we wse +he \Csaowy Qgtbm)c Lo
le+s RS be rings and

ja S, S&Y ose PR=S & a sujeof'fve
howouw?ptu‘sm and Gt - 5((‘]). Then LaR and @ induces an
ISomonplisia ¢RI =S/p, dafinedd by G Cr+LI< d’(r)+j




PFOOF °£ 36
If we c()“(f"'sa @ with  fhe naturet homoulc!?dhfsw‘ S — _S/J ,
we 3:4' a pa Aomowor/w"su-c P:R— S/J. 5 56
‘j rea &) ej

Then +ha ,{)rsf {soamonpldsun Hugo rea .Fr n‘rzjs tells «s Yat
kerd is an weal and fmmb(ts o Isowtorp aiSc ,"“f’:"g/lte,g‘).
In cur @se, kerf= ()= ¢ =L ool
wa P =S/ beause P s Surecive .
S S/ zR/r with an lsoworflist ¢ “/r “’S/J

J ~+T ‘—"‘P(:'HJ

Proo 3S
The Juobian deal of — fxu): érx,uu«) s gn by

L] FL

JF" <x,/.,_/tm, 3_;41"_,7:#)_ TAL ,M_af, @ Emic “96',‘ B 45[3)[“):3(0,“)
defiras A.omouorfé-‘sm.

Thas Amomarflm‘sm (s s«:J'ech'w_ as .P:r any atvm AC‘Cg , e TM
HOx,w) = () Swll‘;{(‘es ¢(H):A .

LC-{' ae Eniiic . ‘TAM J/GJ(: /"F and only l'.F q’(“j)ejA
Ll;—_—;": Sum:qsz Juat Je)( Then we can write -

m k oh
fo/“7-' 2:4’;(2,4):(; r%qﬁ(x,m—‘,"‘l,(u\ (;l Sourl *ﬂ-, Q/J C-Em.i“.

1=

13
S ¢'(3)(n) = J(O,u) = fglq)j(o,vﬂ —g%).(td andl Haus ‘p(j) GJ“

"¢ Spose ge = ¢(3) e
7711'\ we an weite
(=) = j,‘fxz“) *jz("‘" cibh 346&««& sudh dhat 84 (0,«)=0

71“.5’ 746 fjtx,u.)eé,,‘u‘ lj(o,u);OS‘
Froua ’/ea.domaro( S luman e rov ot
§§ORure e ’3(0,«);03 S ()Xo

Se 34€<X1/‘__wak7 gv\d JSJ.U'j?_ ej€

J
Abes, we @ wse howua 36 for P& o8, Hhal, J4=¢‘cJA).

S Hhee s an Lﬁauw;fh‘sm 6: Em«k/a{: - Er.,?k and  in faf‘r'cubr/
cadin ()= b (E/4g ) = s (Be/Ju) = codlion CR),

-



