S5b lechee ff - Yed- 2/16 = Gliing & guoliets  (f20) ©
M—, j,‘yp.. a _eujcc/fve o £ X - A (eg-A:X/v)’ e M\ﬁ&} hf”(’gé o y
LJM vcA ope~ ) {-\"(U)Cx open .

_cﬂg £is a 1 wopfiet rap (= Sw‘jeéﬁ\'t rap . U op~ & -F"(U') 0{%)_
Quohiet 't‘npu(o” = e fireot ﬁra(a” m A sk £ i wombrunas .

—

Q; S'-L >~ [0,’7 el O 3lul_a( b 4 @~ 0~4 so fo I} s ome 671,'\/ Mass.
[0} — ' (A s e ook {3)

t (s, s,&ré)ﬁ——P — O

(CAec[rf ey Ao The ond fwah f s a bhwe (00) S'-—{(l,o)}_ so 0‘9 ned
chod of 0L4{1. . r!hL s b(;(i,o) ope~ " _S‘q____) F'((U>:>{O/(} ar&l.\ ”m [0,{]_)
Eco ¥y, Xy bp tpace  ead K; xS, pid ae pud p€X; W
Cnil e aluokd' Space oj AL X, !g Hy qu'w(bsu relaho X~ X, V.‘,J'.
(s be s & Wiy Lo pinks). Dt s colld e wedge of Mt Grcde %y,

OQO—»%O

T TuoT\a.I- thY (S

* ‘ﬂ\e/c S o usLM CAWacha/\'d\ of cn\hm..m " r b a 74.-9'45\,‘ space -
€ €: X7 is a map $ xex’ —BF(!) F(x’) X/~ -

thew ve o defiun E'-X/\,‘-'y by 'f([x]): (<. X/-ay
'T_i‘“ Enlww,',.g X/, wilh My T.ol.'d- bfo{637, fo above Giee @ é_/'jec/'dn
(£ XY cobams st wma’ 3 06y 0x’)] € [F:X[umY enbinem]
e T!)(/vqy s conbrrs & £z f'r IS o _
Pl = bocuse pr X Xfow s eobiamen - So T cabhumne = f= $ip conbaro.
&: Lo pr X= X/ He q‘“‘"l} map ,  and recall T—‘Uzﬂ: (<)

%+ (1] (2adey. 4 =€ [{3\_

© Fop= £ How: VUSY opn, £z p'(FU) e X is opn.

By defnibim o Mo q-het hPﬁ(Oﬂj’ ve Comcldy et T(0) <X/ is opem. n

(VeXs, pem e piV) ex oper),

B XY= e {0}' il Gm €1|_'qu\(4 ehabon  x e~y iFF %,y e o~ he smne (i hmsl,
m o,{oiv,, we- k:txg ‘Rrr SO O(GIR’ X$0. This 15 am et,u;va.lhq rdg/-m-\ ’”M. q\mlri!." Spae 14
p/\ja/l'"t n-gpace , RP"= X/, wil a‘u?h't\} hopoloyy. (“space of lines 'ﬂmjL 0 rg""'”)



IF 7 Y an:uvuf l'v|> s?“" uur- a cmnl'inum M ap ?: NT"—>Y Hs ‘uM LAn-g ul"na_ @
P o Lm\’;qum wop £ IR"*'—!OI "’y s~ C(o( x\ = 'p(,‘\ leék‘{o} ¥x€X .
(Nor{ a-LI\-J' R’Pﬂ o M«/4)

&t Voo "{'-J-'&’!’ j‘ﬁa. ik sqeae X:[OA]Z oy M elyo L -
A- {0y« (o)) A" B, D A ‘
l) Dbu.é A b A Bb (0{ (H) 94} 97{,,,[,, 2

E A ne L.évf‘w‘( a fw'n} oM JLuAJ . ermpado
1 = o MJLL.,,L.JJ d OL)EA ad (YA in X
2y # inthel we she A ko A by (0f)~ (1,0-E) we 9¢ o Nibuo Lod |
4 - 6=

—
3) olang Ak A vin (OF)(LE) ad B b B Ly (s0)v(s,) g w e fons

- &

L) gleng (o’{.),\,(l,ﬂ ad (50)~ (1-51), bntrery givee M Koy Little , whth carml
Le enbiddd i R (g drons 4 ridﬁ—z s kg-:'nh/mh)_

O~ &

5) gavng (o,(-)'v'(l,l—&\ wk (5,0) ~(1-5,1) s J"“lfg ko visualne, &f quobieS

m & achully bowtonnght b REZ.

AN

HU“-\"I"'FQ = o b of  cobmn d,_",mﬁ'm,, Paraﬁdnd Lﬂ I_-_-)_‘o,l]_ (nb-"k*ff;f)

)
%; j X__, Y q‘-l,,,p Lo-.h'm,-m., r\-av._t A Lmhp: LJIJC@,., \eﬂh-»lg <

a comna rgp HOXTSY o D)) ey
(He, rime" voually -E\L honas h/‘y) H(z,\): g(:c)
IF #s e(,;k k\uﬁ Suy Pm—-lg a- l\av\-ohPlC ard ik 3:3

If € « Anmhfic o a cavipt mag, L Say it is nullbamo hprc,
Wl vat b slvlg pabs i top Space,, e £:lo,]— X cmhman, £(0)x, F({):xﬁ




The abwve nokom iS nF uphd R, pobs if e bt fic W ed ponbs xo &k x, (st HV‘!).@)
Bekher nohom: fpnubipy of paks only  congiders howsohaize i dh kap e od pink in place.
(Gemed nofiom pars (x,A) AcX schpace rape of pars (X,A\:L%(V,B) : F(A)CB)

Al Twe ra’l.s {é:I-—-}X o x, b %, ae

(&Mb t\mkric it 3 cnbinen, N:IT<XT—X

o HEO)= FE) HE Y= 55)  Chowobsy)

od HO=%,, ML) =7, (Fx od poicks
‘fi‘-',,g L‘"‘"““'P'lc P“"S So Vé€[0/’]I ‘&:H ic a ro\k. &n—.x,,kx)

L, n,‘- Amo'krlc {0 -Fgg IIKSLS (
Sudy H ¢ a Bk‘ ngkpg , ond we Lvn'/t #l;,g_
L&fhnq'. ‘ o= am( = one e7wwlpu.a. r‘f.dﬂ‘m

M., dearly € & (condat homiopy H(x,‘cS:KXS).

e e.p \e.“_'g ly;h\ Lm-“[’g F(x/‘:\; Hw..‘ h'v_ rftese /.Mo/\rg G-(xlﬁ-): F(k,"-é)
gt'\zto g':tp,

o Assine ?'zg wills  bowolpy F(y,t)
jl‘L v G(K,i')
H: X« fon) = ¥ defud L, Hlok) = {F(K,Zf) i# telod]

Glx, %-0) ;F te[4 13
Tl.g“ "wu f\;rwrlb "2’\12 n"":é (F(zll):g(\(): 6(2)0\) So |'( S "VG”A('A(J

Md CW'HAMM (({ "raﬂ}ﬁ'n; lﬂrﬂru." TZV\ |gl3>, M.J jl.Wo a lehth: 'F'_"A

¢« I Mv. Cot é r“#/n l"‘w;"f"\%, tim chck Mty abst Condmithana pretve ke rfthdM.}s
F(O,E):I(o 'R F(L‘&S =K1/ So 7,01A rAL lv\uwnlﬂr\"do

(1\?/"‘ I';ll. (ch‘(AAA'M—\ oF h\l--e s

g
_E_"'_" |) 1F 'F,a ae P‘”’“ in ’Rn (or any Comvgy stbuck f [R“)

fom s b X we can difu B Shwight -liag homobopy F(st) = (-6) €() + ta(s)

For eady s, MHis connedy ) b Q(S) Lj a
AN

'Y'h' ¥ Z'm_ J‘H’ﬂs,’ e Comt , -~ |
3(9\ A shrag 9 W e £ >3 wa7s_

2) inthe pachiad pane X=R-{0)] LF &g L pis fm (40) b (o)

o F chags in The wper el plane (e8| g 3o}

q —y— laver ———¢ — y<0

12\0-. &bc is no L«m-;‘;r\a Lch«u». ‘Fﬁg_ I K q
(LU prve Wiz rigoncly lte).

£

3o X1



M-. ” $pacee X,Y G homebpy ea!mfaﬁ../' £ 3 gg:z o .pba_,\_, idy  ad ®

(Rece = Wois s am egeiv rilsfion) gef /i' Ay
howehopic (ve. exact vnveds Lndd e Ameo)_
Mﬂ X i cobackble i€ X i /.m.ofb/.sb eq. {P,',,}_}_

¢
Ex: + R" (or a Covex subuef ’{f RY) i cobahlle s . [0§ &2 R7
‘ rici+0

check ior = 2em map it hemhpic bo idga by Y (i4) =t

3: - IRl_{o} o5 n&‘ Cas\/Y‘ECAZ&’ "-\’ Lmtfj ¢1 A S'L , ba S1<_£-"> RZ_{DJ

r i« d;grnmf\'m\ rebahion of X = (Kz_ {o; b R re X ,x_z(.

_q,g:.l{/‘ /\:S‘CX,"G- ZJ- rio X— A /
(his ir coled a rehodion, less veehd) * A= idy  (re- f"’":"'/A) — % —
[/’Zv_ o(tﬁfma/\'m.:) i for‘;X"‘JAC-X T "d}(' —
« U ‘ - X . .
o W cose, 00 ()21} hohpic b i Ly draistt i homohp)
Degrﬁﬁl\'m« rehrahon, iy o '«aeu JPU/"Q Cak ’{ LMoTon eq'u'vg

S!

By e Serne agrned flu 07(/'46(1/' S« I —i#.; & Mibive bad [P P
dl.Grr-\Lkﬂ\. rehratF ov\,b ﬁhl'ddk " st ‘{7 ‘d’.d"nj P.,;nh pf [o‘f] * n..i/fo'ﬂl{'.
(_Jif"’ fis 15 mirteS wih Mg Pwished JL'MJ of InT (O/j)"’((l 4—5\.).
hewce hay e bhoibpy eqvilpt bo ST (and Yo each ot ad h R o))

E_Y'- Rz~{f,1§ lﬂ_(fr\-JW\ rt‘Y‘A‘(/I ”"‘/b L-'ﬂjg( d hvo S(f; (”A:\jhreg’ r,:aa)

. nrc‘/w ow ﬂ"‘l{"‘ 715)01\” : T,
Stvs ((“-’J eql—b C)Q/vw" AMo!)

'Uc hely A’M o~ Paﬂns 4»-1( f"l' Am-/vfg an A '-U:y oo Q{M & Jjeéraic /’nl"'

of 'l‘af Spaces ('—f fo Lmoh,o; e»,w"’c") V) leam&ﬁaﬂ 9gnp. A gy reedy =
i iplica b 2

M. ¢ ":i.fﬂ?ﬂlx&ﬂ‘-\)(b(é_ M‘lg;fﬁf‘k“aﬁb}"'?,
define @ Fd\n‘ feq . x b 2 by ronning Mo Bab £ Mg

g (hice ao fab) o (00 )] = {F(zs) # se(od] . )‘"’(\?E z
X
3

g(%-1) ¢ sely 1]

Tuir P,.Aa.J“ i$ lud‘m o Pau\ervlrva C»@\Uc/o , A -em; =7 F(():g(o)-.
e Pz?\'-' ond 3% " M~ \Q*a'_\'P@*a’



F(as,t) s¢ l A @
w;h; Lm-’hfb (F“'é G) (S,{-) = { - Z . Pfc/brti

G(2s1e) > L (1 Fl|G
Se we debny [F]*fg] = [Fkg] Y

C—e_a_/'h: «:s °r:/‘-\/\0"\ 1S ﬂ.f{o&'nlﬂrc) on-J l\m IMQ 4 i'nrfdaa .
~> he "o damaded gmpoid” of X\ cabesin wilk objeck = poiak of X
ond  For(x g\ {Paﬂn— homohpy o of palhs x - g}_

cJ'er! OJAM-\ s qlru'ﬁ/wt +3 lbfiy r\mféun\_( XX
gpad - dl maghians  have iavesea.

* I b Ve x€)< covider the condrond rﬁ"ﬂ €y 1—‘)( 21(532 x VSI & & Mx:[e:.-]-
Ve dun Bt & € ir any ph bon x b Y, Men [‘F]*rdg: l'de([F?: [€].

£ % ey

I leed , hee ae oq{,'u/- Lav\...k(:ie, A\ % F(S;Q < {-{-’(1‘1’2—) SG[D,I—E_]
& x, (Fiseg) t /‘ N Pt s€ ['—Zf ,q
i\mil £)~ ‘F . St
& similaly | (e,F) £, @

"'I"“’“C . jiVbn a rA",, F &m—- X l‘b fj, A{M he Aveu Pﬁ.”\ E(S)‘_‘F(I-S) ﬁr\-\jlﬂx_
[Flic e b L] MM% e 2 Fu 8 and e, Tl Tiud:

J
£
TS ey oY ey P s ) selo])
¢ TP £t0- 5)3 96[- |]
b v £ s cons fowad Aoy £ fo Fo)zx b @) of 52t
hor Cakuardy & ¥Ozx & 524, Rordo0 4o o )
(S;m'lwg. b & =, Tl*-ﬁ)_ t= Fel.

o Asocabuly:  give pabs £, 9 L wilh  £0)250) ad ()= h0),  clain
C{—‘#@*L > Felaxh). B doy ¥ ben g Ben h, LW wht
Lffces pararepirnhvoa. Tle Lwhpg toots o adjhng fr Nois:
€ x (a¢h)

s€ [o, “‘T*]

1+t

Ys — (14d))  se L '%i' ) 2%"

Ly Flct)= #(p
3(
L,( 492——(:#3) s€ [J%i’/ 1] _

0 Yy Va 1:/11 1 (3*3) *l\



