


§0 Tndeo

’l;ap'cel A\je,braac éaomei‘ra ‘s  somelimes  called
be\l. ‘« COW\BV\be‘tA\ JB\Q&DN g 9% A\, d&bteic. G—W*

K?-lj 'Iaea-. T ﬂoPicé‘ G‘e,omv\?‘, we Wanr v A@ow\d'r}
owr the max —plus tor Mmin— ?\os> abdora

(‘IR)EB /O> AMNF Pe  Tecver W Yry maa d
st of ltheacised Jeame)(rtr



éi./\—fb« ical Q\‘qc\o(a :

':D_eﬁ_-" (Ru{-m'}, GB,GD) s caled the "l‘?prta\
Semiﬁ»a/ and T JNeJA as a sel 58

1’2 —\Ao.\ an eca cemak 4-03 M?Jl‘ﬁ o?eraﬁws\,

x@\a':mdz,a?] > zo%:c zA—&

QML.'. (R 4-00), @, O) =T s « SQWL;\atou.r W.ct
©, thatis W the awoms e sahslied  excet
the existence o} an  Invere Jof D
T ndeed x®x = z 5 d mfs\'u:&'




BB i e e S

20 (3® z) = =0y ® x*0t

20 (FOH)= 2oH= L4

30T ©O2oM = 1O 44 - 44
NB. - —c0 I8 tha ‘1&eud"\\:\j demert fr @

o u fa idenbly eewer L. O
Notice that T}w exampe

2

(%ED ‘_&)3 = -~ & éz



:DQ:F»I A’ 'L'ra*rfca‘ F:l\\j romial % a PL J:w\dﬁou
0} "Z‘\l— JtWW".
?(?—_) = ’PC%. — %) = Q, @a"‘ @ azeg"‘ ..
\pe\ut- i.) e 27 and ﬂ-} € (R (\D\‘Qﬁ- o\nﬁ —I&u. Newd_
Qe #-w)
Everj ‘l'nor(cal ?"\j"""’"‘;a\ (h.\:mxpjn a .}wc\im /IR“—PO TR

¢ P o corr b s 3

T(?o?ica\ %\J mowiel = PL conex ~Fwd‘"°“3 o R
uo/ ‘m+¢der coe {1 cewrs



Px) =002 ® >

o
'_‘-o y» 'b\'bi)sc,a\ ?\JMM\Q/\ w 2 VAar.
we w\l associate some. doiﬁi S\J\oy/{_

ef m . \/‘k‘(?) SR'Z.
‘\'B\e} wll ke our (WA Q%\I\Q.) ‘\To?té\ COECWR.



é 2, QE mbe dded. > .ﬁo?&\ Varieties :
Ez,&. H\L‘sturc‘-oces '.

We wad P mime what  we uauaﬁl Ao

b Pe KIm—x) > V()

&f g [ﬂ 2-1 Gmem P IR —R t’o? ca\ ’F:JV\O\M\'!]
?C“’/ﬁ) = @ af;j O %' Oﬂ)
= ma,({ a + |z 4—')-&1
whew a.“\eT PUC S -}v\ Wy & =+ —o0
\/ (ep) @J )eR I':‘ £)))#(k,b) sk Poxig) - r xyl mxﬂ




QmL : \/,c‘ C’F) 0 A FPL ‘gra:—Te\ - KR?_

@Ciz 6’[\/6% O -ﬁro?&al »lzolj romial f'F TRZN)R
we caw olef;m he  Newston "Ry e

NP = Convecthol [ je 27 a4 —e0 ]

l=)y) =0 @ x©® ¢ @(—n)x%@["l)l(@('z)x}'

#/ N




q(xlﬂ}z Q@Z—@“a

NPCq )

,\h

Def s Lt

the

AV COA\E,X‘\'\U\\ ((".‘), (AI") /(°/d)>
d- Ja\cl standard %\W\ﬁtx . The Jio)fce_

o} a corw \/br(?) Q'R'" A +c\., Smalle 3t ol

s+

NTCd) = Ay

»

{(:\/c?) ~/ Viq)

NPR)S Dy NPq) ¢ A,
=D deg=2 => dey - 4



?EE'. | et J-‘ R"— R tepical ?P\:jrovw\e\l
wl C:= \/bC)f) oo asseciated Ponac
tosica\ corve , The (embedded ) gews s
g(c) = b(C) - dm ¥y (Cyz2)

——

g

/

" =

%: :E; C is “smocth” (o 3—\!9\&\'\\') +oe..

&-0(d~2)

I as  ‘w te uvwel @R v a\d.éeom.

2~

IJ 'y Shwguler 9 wil be smeller.



§ 2 2. fBQ\elAdw] Comd. Cion
J

Ne. A\rzadﬂ said  Hadk Fever ‘\‘ro?ica\ conges
hoe a shodue o¥ gom\}\ embedd od  pacaie
\tmarl‘j W B . Con o cheradere thom awmore ol
8»«:]?\ érafhz Ye.s/w- CAml j_fﬁ e JtB\n.,

“ Lolonced " omes|

32::2,: ° A »‘:o\j\'\dmvx u (\'\22 W an inersechion oﬁ
t‘—?n'\\-e.\% Mﬂﬁ MJL Spaces i ([Rz_
o A zyhedral comgex  F R 4o oletio o}

?A(AKA(& 5.“.:
@A) Q€ P = P cntavd al the -Jacgs QI» ®)

Q) @\,Qle?=‘> OQnQ' 0 & cmmon Jacb



Foc Sy J€T[z,%] ) the aassciated: C=\LUC:§>
y o v—F;\ﬁNB\fé\ Cﬁf"‘f\ﬁx O,F a‘a,)ce Am =4 (n (RZ,

,A_,\\ e C%Je_s o,g C e\ew_ (aonal s\c?a wF doel
sbdivisa~ < NES1 wo  Nest Tz

RE = <'0‘;5>R :l;r m\reezz

Ne Bﬁﬂ“‘*" C 'y @ Honal ?‘QKJ@\

CQM()\QK ,



lt‘o Qsl(jes 4 C Carcy m&ofe\h a wexﬂ )
"Dl 0 let E & oanedge W C=V ()
HQM tere wil e Hwe mowmials C.')“))#(k,\«)
N\\efe. -& (e_ece "{'ew_, Mmax o e

WE:: G—C_DC':—L—\,‘)‘M‘>

(:/‘))’ Ckw

A‘r'z O + xk\é.
[/\/*- E- "a>°3
‘( GC\>U14l o~V )=4



A

e

a =08 x@a@ QA lJ@ (-L)xZQ(“Zv)&l
E _ 1’ kel)lak ; “('Z,)Zz'v §

wer &> (121, [oa1l)=1

6’2 O6 7z AZ O ()x*

mJ

E > A/D‘L p Q_ 20

We = GES( o2, 122l ) =2



% An ‘mjwﬂu vedbe Ve 2 s aled cl;ﬁm‘rhm
il s mimimal  awony all 5M’r€jer Vedors  u that
dicection

Nwz=Av, }eR WeZ" => e

1 / " 2 mA\-'\vc.
. /. mjne,t

(o (.?"3 oot .{\,M 20)




(\%OE Let C- \/’u(J[) Le a ‘\'ro?‘ica\ cur\e

T hew A]-Df eder y Joter S w C we hog .

>_ We U, =0
tas E/s

where  we= wogt of T ad g

Ve . L R N
7 W€ t‘v./ F(W\(’\'\\IQ \IQ«C*O( A\’V‘J E y, joic\lj (w +c\l- a.flEv

di feckion Wb s,

ﬁ[/%,,;le, o A ea v Yt ot each vetex

(See next week ~ )
5\+'E we can astacigte o dual PlYJg“ [_lgé

where L(Vc)»‘-\ds P =g =



{Fﬁﬁ L C =R e 8 \ne;ﬂ\&\‘eol (&tona
ped ol comper -f mue dim =4
st e La\a\»c;:j codibion W\s
Then  thee aasts o ‘b@ls%ca\ "Fp\)v\gmia]
}E‘,T(Z;jj s k. C:\/J“U;).

(ROYLO\M —j (3 uwlalve.— UQ’ o reAcaSu‘ma_ h >\¥"=>\Jr.f) )6&)
Bk : e drated slib Ve with C =V, (f) we

really Wieant At A Suwo:\’s e the same
and  the wLbV{'J matdnes



§‘ 2, Tlepicall 2aion
\

{‘\D\J can we felake dol)ec\’s 4{91&\& c\asﬁca\ a\ﬂ,jeaw,
to -\:—m?ma\ o\rjed's? A Vi ’b‘afxce\}u‘c‘\w

-AW\:R)DAS .

we

u,s(ﬁ QV\S\\J‘HQ J&mek(a ) Via o \‘\m‘\‘\"w(\) process

)
can constcoed a f\'cm\a{ca\ ver. asieciatedd Yo a

(\!U3 é¥¥'\f\¢> Ver. X < (Q*)M
We o\ Laia: C@*)n
(2,.., 2.) — (logta .. ) \glavl)




’—llﬁ ma e a{ % < (CE‘)M Uw:\er 'UN. \ﬂ W\&r
v caled  the awceba (A(X) f X,

LeX's  comsidec ow \/\tﬁuwr ae > TE Clz 2.

AF) = Lg(VF)a @) ) =®

L @)’

Z+wWi4 = F o~ V@)= L
\ ‘ T
‘Q /&4(L



I\\c&ic: that o Lﬁ map  Could ke ko w.ck
sy bz 5. So i we st o o Jawily
04 Cucves / ?a\:lm“‘\s ”“"’F‘“ q\:j oA me A wmeker

Ee R - -
- ﬁ=2uitt)2

then W  caw bs\m \j L coocdinete Wise (WL Alfume

’(,7\):



Yor t— oo P mees j& shrole  awd
cheFS». Y Aher € S??ne,v‘:

’\/\A % |

Tkwl (K&'Fﬂm)\’>: ‘Ft = 2 DLI(E) 2 —géﬂ\l O:c COW'F‘O( ?\Jmm\e\.

We 2ssuwme
L >| => S‘_“’?? (L)  chblaes (5‘5 R some SCZ“)
[ otz(t) ¢ 23

¥ TeS 3 boed ad ae R skt i) LI{T“I
Tha L o (F) = LG W b

r Doe




gv_v\k,: —\_Bm. LIW:"C W\ ew\djuous =D \we ac‘bel\j needh
the  robon ’i neteic \—\es&f.“ Space) v male
;{- ?(go‘\sz,
Reb:  \hy do we s dawilis 77 T e
- o . L
cax T = F shed” = Loy, @t""J

U a resabvy = it shuds th amele
Hhe oriJ?w vu/ °“}j eﬂw(l)“"\'*‘ Airedi o .@
Q}‘lL’F) Su:v‘wiva_ :

=0/ |
;-\/\,\ ”\/\A( ‘(



§ 3.2..’\701:@9\/& 2ation: The A;((’dara\c Scde  of 1 8&!:04
§. 2.2, 4. Valah ons -

Def . A valiebiow an o Juld K 5 o fomction
V! K — Rulhoeoy sk

A, VCa) == [l a-=o

2. Y(ab) = V@) + Yb)

3. V(atrh) > m?v\()}(a)/V(L))

\l\)e. dende Im()))“‘:—'-N\-\v e valve group .

N.R. Ao VU valyshion =5 Ay & a valwatiow +es

= \f\)b \p(“ QA Sdume d_ QFT:)




Gbn&'cbrt
Ric 2§ be K| w503 e =hbek | vi)>=)
\l\)ﬁ- Agmg\v_. w/ W:= R/M ‘l’B‘L re,s'.Aue. 3&&\4 9& “K,V)

L « / P- adic  awvalvatow

Y, (413) =2 V. (3/46) = —4

?ul$@x S@r'&s Te {‘(e\ol 0£ F_an Sories
W| ceefficieh v € w

C e = U cce)

N\




_\-c\e -}ic,\l q:l:l)ﬂﬂll L\M a netus\ valvabiou:
y: « ) l:ﬂ > .

Qa,
clt)= cat vt |

= lowest (v

oo ) e,sb?sv\aaf

WV

w) m‘éﬂl & e

&V‘_L". we, can corade C(f)é——) C“kw‘?\ Since warek'
__s,uhdﬂ'au cl'k) o be uw\queij IJ?QV‘Q\&)\ al 4 L.Gwce,w\‘

eries v =D Y(K))>0 il Co):o
V(ie(B)) <o i} clo) = pe

k) < A3 2y N
6+ M&* E
: C(t):AA%—l-Sié‘ 2 Z‘lr + = ’c 4. = V=—23

64 2t &



Lewma ([Hs 215]): Kot o). dowd v/
non - tenal Y . P{C\w \\»("l —> T;
SF'«"\'S 5

I b T, — K b vibw)=w

w

NOTATION © We dede _ 4 = *A)(\,\/)é\l/\s\L

RW\L: A ‘(ﬂ‘e\el |K w, aY, Wey en indweesk Yo wn se;ﬂ—‘ml,
1M = exp (VW) Jor a0 b joj=0. We hoes

.\(A\:.D |-(—£ 0=09

. \ak) = & \b)

- ladbl ¢ 121 +1b) A~ & Wi&(‘q\ib\:”"‘%\— \m\,\gmxlla\,tb\z



3- 2.2.2 . Bad b Teopicalt sahion
Lek IKI 7';-” )T li' w/ (\K 7]))

G—t ven ,f . = c.x We_ d&@m;

wep

Def: o Tep(1):= mx(-V(cu+u-7.>
e T we (T2) and & WeTop(f)(w)-

= max (—-vrc\.» +- \A-y__ll Cu 40)

A" A W “Wh,
0D T E )

rw ~wW-u
= £ = et 2"

s ~V(Cw ) +
— Z' C‘A -t Zu e K’u‘[z‘f\’_‘xhlj
V(CL) =W R T\






_q?m_l;: \w\u (‘§ ) = "\'z(ms/mompw\xfe\r [ -{i
Wk feeh T Al 0 W
Yoc Tewp %)

- (64 ) %o +RO)7, + (1Y) 2, e TN B2
4_ )

W= (59 )

o) = (N2 ® Loz @ fden W= o
Wy, (-&) S —f(xo)t\)xi) = (k) xa v (282) &
+ ‘Fl ( 2t4) Xy = x,

Tor w=(42,2] W=4& \
or w=(2,1,2) W= 2

;V\(Lu(—t): 2z + 2z, ‘,,,\u(_;) = %o + 2 x,



chn C K&?ranov} Aﬂaﬁw >[HS, 2.\.3] - K aej, Cogedl
W[V Crm ) Fi o dowd 3lpomd
F: TDex. Th fauw»'w( are  egoa)!




L>Pf (Koporen )
d)=12) W € \/“_'("T—N?(:F)) e L\j gh,(i the wmin

W’=Tvor(4=](w) i reachdd e = W, () » nt
a mwonomal = (1) <(2) .

T i (F) 0 nd a manomis| => e ynin \; reaxhed
ab ot Ao = (2) e (1)

M= @) @) b chsed = Al ongh Fo o Tt
vy, L, =Yea) e @) L g 1+ Fy)=o
Bt TFCd\ =2 =D Y(o0)- l)(?%)): V(Zaﬂ“):oo
= 2(TH)) > V(ewy ) ¥ w st e #9

mn (V(c,h\ 3“')) amoy Yy b cpH0O ctedhed = “V(4e ()
fwice



(3) > (’.D Wy —]'ﬁQ/
herol
?@rb

&rﬁrﬁ ek T Zanx , W G/r:/h
S
vppoe Wy (F) b o\ auel
| ] o WMoromwa \ek' I
SOC\'\Jﬁ{Ld'\va_ ‘.M&,(—-F\(u) = O, O{G(K)

Then )
i Y € QKJQB s 4. :F(j)=0)*‘)’(&3)1w




Thece & an ane loge of e poans Wi Al v ¢
el . L T e Kz .., x| »\N@)eT
L X V(ET) e 7", then:

Teop(X) = (), (Tyl=)

Fex

R_WL\‘-_: I’Q <:F\._,:F,,}‘> = I then jeme\

d

Teoas(X) =+ () V, (T CF))

Whew ik U = e say Ot ’F\,,.,,”F-l Nt
a"'\7‘o'?'\ca\ 'ZS‘«;S




Def . A Aropes) variey (S R & ay
whack o R of the Fw Ty (X)
j(a( e X =T

Thm (:Fum! amets\ Tl 0£ Trqo'p, Q@w, > "

K oy Losed wl vm-ta. NV, Tc ll/([zf'/,..,zf']

TFAE -

1) Tep (X) € R

2) lwe R\ mw( T) b b el o a e

»
3) | (—)’(3\))-") ﬂ’(;\»)> l € 7(\ 24
TL K nd. =0 %w T o Toop(x) =D LaeX |-vigkwh Tonse




S4A Ghupe & Affue 3T Tapid Vareties
We  worked oelll row w/ KCT™ awd )  anociated
T, X) 2R,
Tolea C. > R
A > T = Ro h-oo)
P o~ T (o]

\DQ' m«ﬁ -(or ’Yeo?\‘c&%a’\\' awy 4 A 0 ?M Some_

Sorb °‘€ ‘\‘mq» Cam?a&ﬂ‘eicﬂ*ﬂw ol Oor \)% ef@w.,
vac. T .



$44. A
K Ag. Lo\, V ron-teiy. A AK

Def : Teop(Ak) = T = R U3

T(D'FCA\:K) = ‘T“’

Jce\az»\a, (a}) 3« [-00, a) as e ety e{m
e doplosq = T



|
ng' 4.2 TP
C\QSS%CAA:\ TP' 13 ou’a(nca 3\u;va ~+os ey .f A(\
whee.  WE_ 140«1-\% z w 2

Ly Tho wagest Vhat e oxld do T some b
det o moslel J.or —r‘ro? C"IP] ) T g 3\00. ba;‘(&g.(
‘\"\po cu?‘t.\ o@ aB ) Tm‘j‘aiv&_ y & uo( —

‘Frol,@P'):: o e ~ [o])




Or 4 g} Tep(P) ve =l hove  coidared.
TP(: A’—\zp‘,/G‘M AN _T'Oec‘ﬂ’\)tt: T'z\ #*;wl/ﬂz

|
e o adien 0 given by e diaged

Ak on

X © (2. 94) = (Ao x, ’\Oﬁ)ﬁ(f\"‘z/ >‘+'{)>

My U amwbé&%ml— L’_"j R (A1)
We ve e xac\" hat T{b?(xy\'\*’/rm?()()’(—r@v(\{)

( We Won't \]@% i‘t N:»J)

s TVDFC(F"T> =

v [o\"



?7' a~pd> R a=pies ,f( A’L: I_ I‘/()Azl |_

RN
I—I_I—//j h TOFT D

NV (xyre)
?p; 2 Ta‘\u\—\s pre W each <=pY -.f TR w  HAe
Lounalarj a:e ?'L:




(R_vnlc: \L)\w“ we  \ery roug\/'\j et bed N :\osk— a ‘\wj
‘&ﬁéhﬂ?&. Ot +(‘o?§c2lf\-‘b.'\_‘\\\ou of —l-On’g \leﬂeﬁe;

Wp [ HS/ C(r\e? é] b I Tond Tom —(Lr

__\70()./\2(‘( \Idf .



§, 4. 3. A—-@(M Tm(;. ve\"\f;\%e.s-.
Df. . J =T cnr € Kz =]

T(o?(-t) lw )= wan (—— Ye.) + V\l'%)
T(‘o?c{ ) : TM —T
\/\_r(’\?OPCJ;)) ~ ))weT"\ may reer‘e«al ok lead ‘\mu’z(

e + (Jc"«i—e'}\a*‘ ('H‘b‘) v Mandard "bvo\z lTN_ \»-’{ Z woe
Pm\—; o " AL



rDef Ne‘ﬂ"‘/ Jch»x“ )'\j{}.:’l?o?(.(.)(w)

e

\ -Vend “
ln\ﬂ(ﬂc >zt c. 2 €W a—z]

W) + wW-u r'\\T

—

i

C‘&L wm b owr Wt cudo i—( T—('O'f(:F)(W)>-"°)
Herne i ld)r= 0 )

TAW(I\=:<&£(4)\4ET>
_lcwvé.Z.lS: YA ~ SRV = =
D () Ve CTeag(h)
ReT

Z\ wE Th ;.-L V\w( ) Olo'-' not Coa\“'a\w\ W'a\qv\,-a.e)
3) T () T (Ya ) < 4 -

Celi-wy
ohee O =)z 220 bier » 740 & ¢ ]



