S 6170 Comr\l\\’a)'v‘oﬂa.\ (rofo\o\fn Lechure. 9

Q)
inen 22
o Review fox a  funchon 2 M= RO e gaw v Jast clan

¥ CxiReal poiak all pasbial denvahves oafe O Bl S Y
-_~_—---—-’ﬁ-__plgn__d.ejgﬂe_na}*&ﬁﬁmhml__r_ﬂﬂ L dek (R (90\ +0
HAP) Hﬁe W eman L nown. - (:muﬁ.e&_é_“ummb!e non oero

| R D)
______ S MGTQQ_ Lexama ! Giiven 'F ! M- R . i F U & non- deqe_ne\m]‘c
OB Pe‘w\l‘ thea  Hieve exisks  Jdocal  ¢o-0rdinade (Zba&t

o LN WA U (oo cii o B0 S-£
S £O0 = @) = oo oA o

fox exeny patal A = i S rxd) ca Swall
neignborheod  pf (L
[ Fnrl)nl{ll‘ From "\'ajlor Sevien expanyion about U . if M0 is
OV - sfnﬁulaﬂ Hoen fi‘d ocdes  Frrmns ol,om?f\ol'tj

N Thder of vt ?o'ml"- i 310 -ve  ¢oethcienls ta fhe
qu agd.vg&ic&__..FQ\ﬁ.MﬂﬁmJ_'
fov d divensiong  —> d 4\ ?D%“b\e_ dex  value
- | B i, W L |

AN Jocal minima . \ndex ©
{ ) P (ndex = |

oL

~o—" 5 Undex

local  maminaa (ndex d

co— coddles 1 0 <& jadex < A

# Movte funcliong ! —F M — 2 guth  tual
- | @ o) (ncal poinks_are  non- d_pﬁga_'\_g_f_a._.\;c__@ crhical  valuen
o dacBack - -

Nf Movse \ne:qwl ) Wy d-dimensional  man ('u\a{ £ M =R

and & # Okl pownks it fndex 9. |
é—@_\dﬁq_\;_mexs\ on_ -_—QLJP_FTM‘&I__&U_J!

iy
e

3
3@ Strong  vesSion %" /‘_.31 =) = (—\) E:(M)
= == ‘L - (a0 q
1=0 =0

When = 4 eq\,&l;% Volda -



~ Piecewice  Uiness (P funchons

— I wmosk Cabes | e  don't know f. We can oﬂ_\a fawple
S {qn("dﬂf\ Value ¢ af (}lAS(__ e IDOU\L'& o — .
SRy elevabon of  tevrain @ measured @\'_53:\44[‘_0_'1!\1‘3_
— A.__.,ED.‘(___QJ.L intermediate  poinke  fuachon value g qwm}sim.gdﬁ
Whiag Mjgho_f\_ ! ?\_Qgewi_&.ﬁ Jinea  funchong .
L K he  a dimghdal  complex  with ved value gpedfied
et _aX  al\ VesKHcen . _C_ﬂs_w_m.g._.o!&%_!ﬁw'ﬂgk valueg ) =
fril— R, S0 = ‘2 b GO Uy

Wheret b (D are baryceabic  toordinales of X wrk Uerhte)s

e fuahon Nvauwe ot % iy Lnead  combinalion of  @unihon
Vauwes  af veshees (( énosn) wmﬁ\«\‘td b_j' b.a.\'.‘rjtgr_\t'ﬁ_@ coordinal-e .

- _“’ Ovdex vevhces \)j___ wneresding  Value Wit ¢ e

B SluN ¢ flus € .o < L0419 B

= ¥ v Subcowmplex  foymed by Lxsk O vexhien in ovdenng
> P Y &

Ao} Skan of weskex Up: St Ui i Sek of Corfates of U la K
ey _.Qd,GL_m.f_ss_s'_r.'\j facen  to :jd-_ closed Sk St bh——

@
st \U

X Lk u

gt Lk 4 vertex 1\ e U Sek 4 simplico fuad are
W — tn _\‘b\g _c,i.o.s__e_ei cber 4 U, but nok n Sk ) U
C C

- 1 L G = %6 €Sk o \ 5 .é_s.t_qi i



4___*__—8;____3“;3&_\-\,@_{@.& )_gg_thq_m arima

®

4ot lLowes gkak 9 vestex U, St_ U s.e}db Go-_Eacez&% U

St Ui = § 5 €t u | x€e D> G < FWOY

— if  vewhcer ode  ardeted b:} funchon  values  then K{_ iS

e Union ) lower Stass of Gaek ¢ yerbkites .

fue  Hlvabon p= ¥, < ¥ ... < K,

‘e Called dowey Shas Ciltyalon

Suk -\evel s |\ -;Tf—‘(m‘q:] ~ K fer
Qq

o x - o > P(’.._'\
feay ¢ o< H )

___._A?\\-—-“Q p_= (_l"i'.)j & L

: 3
é/)-x/ + jo:ﬂj from O o | Slve); a_ Conhnuous
\i_‘ (le cbxmaHnr\ of PWQL ek 'rn LU. u"\} ‘(‘mm US
S\ﬂow)’wij Fuak \lh“q N Kﬁ.
- Go:r\j fvom K. b ¥, i same o S\u‘mj Closed
(S|
_Lnn..\_gg" Qbah 4 U‘E. (W) KK}: n“nnﬁ Hhe J.ouumr
L !

del | lower Lak aEL) verfex \l.

\m.)

(e. U =55 € LE U [ xee = f&y < )

AN

ap

—

Lo ™ '] :':_"\\
A \ /?‘;‘-:‘\ :\ =0 '\_ /
S|EE

\

|

C
A

o Sk U Le_ 4.




@

¥ wWe Cawn C\M’:\Fa N ey ceh U&vaﬁ veduced Belh  numbext 48
the  dowexy _Mink .

PR =1%
- & ~
, . b
— - L
r ~ 5 s \.
. - . ‘.
G{-'-— - ,’ ‘;_..-.-_ Ltety
N I T rr
L [} i
e i e
~ < [ ’—
~0-

W;o_ = }E{ - il if v e o Uag O o
; Aocal  vnin Mﬂ l M Mi&\
R‘_’j‘d“* Vestex Lk u s Q"‘“-t’-kﬁ ] L\i.‘_ u fowme Lk U haa

_a Joe p muliale €0
A o
] Py B

‘Def Simple  PL bl vestex of index q - i e  Jower Lk
| veshtex U LK U Wiah edwced \/LOMo\O:)sS o{l
. (q’_ .‘.3_ s_.‘;\qe_,ft Hea— k¢ called o s{mw.ble PL vertex
of index q-

L [ E‘\;_l :;\____ ;S_ \’_\'\e 0“\3 "0“’6@“’ aeduced Bettl numbev GF L}L_g

Debt  PL Mome funcon @ f 1 \K)\—= B §g  PL Mosse fundion

LS @ Cachh  verstex of K (s e\ther aq ‘}f”éj.ulvﬁ vertex oy
a Simple — PL (m bl Vertex
funchon  vaues  ab  verRcen ade dishack.
> )'E;: 2 2 fold  Saddle
Can e " unfolded” lato
2. siwmg\e  saddler

_—>

Gach. vestexr s @ —
| Siwple  PL o cad verhex
PL yersion OF = '%U = \ fox bota.
Monkey NS&O\GK_\G.

’?,o =9 (¢ (> 2 Nek a S:vv\‘\e PL CmReadl Vestex




®

FL Morge tnequelifier  ofek ¥ be  biongdabon of o
| d=mani bold  and L K\ — R be a PL Merte
_funchon. Kk C‘L be the number of PL  CAKRal verheer

_Jb (nAex .‘L'

- wWeak Vextion ! G‘L > rJ‘LCKb) ('?uv a}\/\ L

- 0 Strong verglon b

- =

=0

39 3 31 . -
(-1 < =Y (B M
S t J

<0

¥ _Ccnsmﬁck_{r_j Reeb avaph  Congider ! M- R where
M e a  brangulated  2-manitold  and 4 e PL Mosse.

= Sesl  vevheens 4. - CVL) < o (Vg._‘) ) £ 1€ N

—>  Zadn Centouy  n the  trangdahon 18 o Sequence of
o Mae _.Q..gjm_u_ks_ L Qada Jine Seq ™ el falhs om a
| Lﬁa.aj\a = We can  vepvesend  contowns as  Lict of

t‘ﬂhmﬂj\&/& J /\.g— i o

I . S I 'fm <9> & made ur of ,@'_ne_ gejmo_rgl‘g
v
; j__ - ab, be cd de. €ach Se’j‘ﬂme_r\}
e _§_ Poadh ' | 7__-( S vy o E‘n‘anj\e in e
o SN - o e wahon v
| v, J {V;,'_"s_“a. YV, ViveY ;"ﬁ”a‘“{ﬁ‘z
= also  note  thak  the Lt | &m’qnﬁ\_m vemairs  the Same
ey oA S-S < § CV(,,)\'

- *  Tmpovtanl to pote ! ¢Contouys  yegyesented b Lct «6
= . _bn‘a._n.a).\m_ s The  dask o.n.\j Cha nger _w%x.m__ We.
P —-7 Y. _"“mm.t«}\\_ a Newkex . )

= cub- devel <ot LA\txabtion can be adieved 3:3_ oy\_\\_}_ ,koo\”—\‘r\j
ok wow  Yhe t:h'agl_t Jusk cw_rlcjm al =&  Nexhces .




(De?e:n_ous‘\j on  tue vestexr 1'3?5’___.@(‘_ Vave FOUG\B?"‘\SE\ 2

Care |\ vex bex Vv, 1 o waldiosuwa - Bging an _ ax¢ (v Peeb gl

- Add  a deqvec - | node Yo 3-—11?5:1‘
= The  ane S\ amodiabted Wil eudic st of trianglen

9
carh a-\)u\op 4wty tﬁmﬂj\% w rS tas ‘El) ol |

——

./(\ = E.A\Hq,uf-te_ e .,U-gt ér- ’:h\ar:\j‘e)s ud\‘h,\

—3

! -y
w Hmnﬂ\ eO_S |2
V;

vexWeal  facer é\;vﬁ\:.,' NV, VNV Ve

\VAUSY D,
S §

-— .LSL"- is L:}Llfc.-

Core 2 1 A ¢ gequlas  verbex . we dm&u have  Cne oY
—— L d
L mMove (ML\AL L w:»mer\!-mj (‘on\*ouv& 0’\0 the
'f‘ng.nﬂxd_a.h belous 4(\}\
=5 O YNOXR ﬁm‘a_nj\% A (<4 MY fosm  a_ Cown hjbkb%
¢
Qo.g\&e,nc,e m___one  of  tae e«&igk{n_c».) ojdic Lts
= S
¢ s Qugpese Vi ¢ Yhe  vestex ab  cenkex.
i &
B S AT We  hone  ehweady  pamsed  tavough  contour
P . — ! J
______ - Covwesponding  bo S hebwe mmurj v
Bo Hae Lauae J.,:{t 4 Eviand e e odyead.
= T ) J i
tn‘g.‘nj‘ﬂ l\('. (< o 2 i D
?_']‘_I J""S

As  we FAMA *\'\«wrwq'\« \ﬁL Yhe cContpure Wil ae J-Or:je'r

fall  on {:rwujﬁ\m L Lowwes Str&-b Vo ( 9 33

t r ]

=) .Qelo\a.ce Erang Yes (0 dowes Stas AV by L—r{an“\m La
L o | U =T

“

upeey  Slktay 4 Vo e ¢ 9 = &

< )
Ul 5 ¥ = illl’ﬁ,"tz )%‘ 3



Care 3: Mo 3 o saddle *  Js Jower sk Was two  ov
move  disconne cted pas b 0 e b’iar\j’\% o Sk
. Vs foym bwe gy wmere  ddsbiadk Sequencel o The
€ is,\n'.ﬂj (.)ﬁ,LUL o Ms\e b'b ’t‘hcmj\e!:. - Same  ah e 2
Wwe  ¥ee ¢ Hae Rrsk an Hae conln 3u.o wh s caiue-w{
__and Nr\cxu& Hae o.hﬁav t"ﬂcm lea C tuene a%e  (n

______ lowex ¢lnn db Vel ) : \sj E'nc’mj\% LA Uppex ¢t ‘b \Ey

—> 'D&?.@er\ouﬂj 6n  tyge of  saddle . Wi Wil vaudt (n o eitwer
. L. _g_?u kk"mj Q@ Ak m.seﬁ(‘j.i_w_\s hroe oY wove sk o

fisk bwo  cases = deqree-3 noder in Reeb Japh
Prd  cane = o\eﬁne_.— 2 node .

._g(,u{- Usk tn ‘wo W& W\Eﬁt
' e Wsks (n one

) when r»\m\j 'h’\-rbﬁ,\\

tr?o\njulad(\'On- o €
. R vertex |

fou\.?sirs t’\ﬂ"a'ﬂ\ijt'\
brangulabion % -




Vs A pOAAR iU

LY

¥ Rewnove  Yhe ud.\‘('_ Lk s

s kag, / 2t &_'\LLS_MG%MJ-LM—’—@%FHHC—QAL

CJ.-\."nre\u maede uip (o(‘ byniang\en  (n Qbas ¢ "\9
! J 0 /

n the  Reeh j'mf\n - add  neuw o(%ree_-\ node .

=  for ﬂmPiememl"mHon . e need daln gtvuduve Wit
&U‘Qm\‘tj @f@fa\Honi

@ COT Cuk chuc Lst open ‘] fov We‘j;ﬂj’gfumvjj

). _GLUE ! Aktaci, hoo ends  of a .L.xtr Hists

©-—DRop ! Dvop tn_anﬁlg from  open L_\l: | only ol the

(@ APEND L Add  new {:no.nq\e s open L\gt( ends .

_—@_":‘_{_N‘B_L—£_“_a_ak the .L\st Haal ﬂgnj‘mnc, a f:r)'g%\e-

'—‘). E):adanceo‘ Seoas il Tﬂt

e S Q (m®) Wheve v = H edgen (n tnanqulaton.
A = e =

—2 Run




