\_ec—\—we. 5

Qeca\l s- E ~ ! X—E v a \\g:\- 0-‘- 'g' éj

k:x H:\}

X
7

—

- \\{Jﬁv&gjmma. }7 E—% cawmva ol w/ bled)=ko.
Fakh J:To0l— B at by hos & wuque it % o pash
8 _ML E B&m\wg alt Qo- c

—~

éo\&/_u
N C

b E—2 couning mab wf Pled=bo. o+ FITAI—B
e tLewhivuuow m/ #(0,0)= bo. 31 JJ&\- o{f F® o coubvuwsuo
map % " IxT—E N/ El010) = eo. I} F i a poth htsmo)'oﬂ

(\f

Pom 20 wx F.

M b E—B euning mop w] plod=be - Let §.5 be o
potn we B feowm oo B biend T, G e lifhs wn E sering
oreor I8 b= g Han =30 ond T

=z



M (V35 sf'.E—‘% Caven e ,lpoeg, ‘p(f’o')'-'-bo-
[‘f]é—w\(%:"‘;) ,E BQM\L?‘\‘SQ‘SKOPQ‘H"@ E,
\Dca\'m'\iv\& s €o. Lot q>(\:§3) be the erd pint ?(D

N

T3 $: (D, ) — b ()

cj> - u!-hva c,u-neoyaevc‘emce'

“Thonvem LIA' \,‘_E_ — 3 v /w\q\3 , )P(QQB = bo.
q E is Pakin tovmecred. |, Haam é? . T, (b, bb)___ );‘(loo_)
2o -gmr:szc.h’ve. \_’j_ & ‘o 'm'm@@ oweded | i s \a&cdnv(

Qﬁﬂ%} \% E ‘o patn aowneded ard € e (k) tham
ao?oéhg{nﬁwebﬁe,. S—:‘D°§ = o
loop 2kt B o . = e m(B,) od

fb(ﬁ'l) =& =y 5\3 o 'mﬁecr\-iw&-

Suppose € 4 iy conncded- W T§lomd Talem@ew
ord e 4 (1= 40) 5 F(D = FOO T omd
“S\QQG;V\ ok Qo

3 o path hewnropy T v/ ?Qﬂdg’——v

F= poF ©o pon Wi oo Dond g 2 B
= )= 19) = 4§ i o \jjeation. 7



T mEs) = (7,9
Rod:  pr R— 3 bedn Crarivg ol
bo) = (ssmr Foesmo)
ek eo= O wr R os/ bo= (1,8) wa S
Pl s Z b gy previows T
b (st o) — Z is a\sjection.

S(0p10T31) = @D+ ) (wer)
1 1) ___,CD

n m
’3? R D%f\v» ’S 1 o{_s. end ’f&(0=n
3(\)=m
’3(70= ﬂ-l-a(") parh o R -
- «\;Cn—nﬂ'—‘- PG ¥ xelR =D¢§ s 0\"‘(2"'0‘93
(’%(03”\ — ’g*"g is detined ond i} is Hho ik
0%. g:& wolhrch \o.%—zv\o o¥ 0.
75((): M—(\S(O = nem

b(T§)=T) = nrm = ST + $(9) oo ©
\C)



)

™ (%, God) & WX T (929,

T (T = Mxs) e Zx2

@ A ofic qop of onder B = Zoox 7,
oa W ﬁ Mkaeﬂrs modulo R .



Thawem @ ok }'ﬂE—"?D is Qmwwiva omalp m/ }9((’0:50.
a) The hom. P, "W,(E,eo) —T, (B be) is \'néecfh'w;-

D) Wk K= b (T(Een) . T Wi eraspomdence
C‘? AnQALced oM '\'nie_c_’ﬁv% molp -

E‘é.‘ -ﬂ\(%/\,;)/H —> K;‘(bg.
'§' ue \OKA‘ecHu.e 5‘_ & o ‘FQ'\\/\ cevneched. -

C) ){- jtioa-\oo\? booed odYos tram [4] € H
= 3{ 94'{}’2 ® o loep L E Laved ot €.

%awr.\u‘wt- G H<G
sero lebt odha of H 4R G
gz(HI 3lH IS&H)'-" 80"\;-" i

H = h | heH §. nok alwgys o
d 38 \ Dugveup ©} G

oot
&) Lot b be aloop lased akeo sb by, (THY) =
[e,.] e (B b N
F i o potnhowshopy b/ boh omd €y, -
2 € s e lilh o} F owi B o F(00)=¢0



=D ?—: o o pokh how- Yo T amd e,
> Thl = leg] is #ue ideniy dlemens ) (€, ¢0)
= \9* o ‘vn'ec\ﬂ'vw-
(L. fr,ﬁ loops in B M o
&
g—) % \0Q8%V" @f €>-

& (14) =T , ¢ (193)= g

Wl prove Aok & (T£1) — 4(19]) 4= [fJ e Haigl.

a— \o 97 € Wx19] = [$]= [hrg]
where = \:oﬂ\:\ ,Ts sena \oeF in & based o¥ Ro.

-
T N v d R.
<o ~ | by N h
A
=

ha i delined | b s a ik ok g
- T41= [thJ =D g o ’\{\,{3 oy evd Of
ha owe Pk = &)= & (T99),



—p. W S =) o Tord Y muskowe
We 2owe od peiny in €.

sy

,\S—J*’S"\‘ = \q L,A.\/Ufc)/\:
& o \oop based
ares.

D Check [’;\*ﬁkﬁj
il F iso path howotopy N & PP ’"'%{j’ <nd
T =) %QK\F) ¢o,PaA'V\homf.JJ:L%L/Q
\(\xa and § whee h= bV
g TE]= fh»ﬁ] shone  he T, (T(E ).

= (:gé «H—a:fﬁ] &
Lx— E path- omeded = @ 0 sujedh L an coed

= §; is o \o\’\XSedrSo*n-

c') Exexcase -

77

Pon L}Acxxawf\mdﬁm a.})(erw\-oA\‘so.
cowhwimuo malp TR —A 4 X‘A: {AA‘
)1\ auch & ¥ exizto hen we sSay A is o gk

o %



Tim— (P5ET4)
\j._ A_>)( incduwnrovy ,Al‘saﬁe’m:zc‘-&J—X-

Trom e Nowwmorpusm  indatced \Oa A s injeching
e j,,'. T\ (A:Qb)_‘ T (XcQq s oM
Sr\j@.th‘cm-
M, (PSGTAr)
Mure de O vefvach'on @% ™ env 3%

Thayem:-\d N §L‘—' X ke oo Cswhvuuowo map - o

TFAE -
DN L wdhomesoprc.
8) h exterds R a cewhiuowe map R

D he o Ha Bl hom. o) favdemertol grees.
b (B3) = TeT in M (%)

B X

i-C:,

Frook:

D =% 2)
by RS % T —X ke a homolnpy 1o/us h omd

Q. wnghomt - ‘ .
T S*xL — B a'vmka

TCX k) = (1-t) %



Chedk - T is a q\kﬁ\'\'ew} map - T4+ e if\:}ec\-‘\wﬂ,

aport bem S'XT = bom He P oon
Conen rusuo &Mdn'cws STV Quoh‘er\é— Spacen 3 a

IMQS’ k.- 61—\>< CoONHuLsuo omd b\\sl"-h'
Q) = ). 2,
) 3 SE R indusion J()=xeB

R BQ'_’)& h - R\sL
D h: =X = Rey. Bd Lasnchoial. by of

]'\-x- = 'R*O\'S“_ : TTI(S‘/ Lb‘) '—"n\(XcM—)

Je o T (Sh5e) — MR, 6. e Adwio) an

m(R) b = hy ishswed,



()= ) \& *:\R—as‘ be B usuwal wvﬁrv\'\a&?
ond Vb T s e By

T 6o waa Qisumsed, [he) %uv\u\ﬁw o c&éc\x'c a'veu\b
T (shee) ao A&, Ao7s or O amd ends ok ).

hot Xo = h(bs) -

®" e o T C < ,\953 —s M (X \?('o) Lo Tdwe'al

= Bo ko L:?J:Iho\glfs o, ertspy Shomint §
Ty CX,Xo)~
3 e \ocxﬂ'shom- w X F Yo S omd Ex, .

NQ ‘Y\O.‘-Q' '\)Y\O\'\' ‘:Q x,g_'cl,' TK T - = S""I v o ther\f\-
’Mosf whrdh  ss 'w%adn‘ma, a?w\); -?-rcwu
Oxk
| x &

TNOYROWY7 = (D,‘T_) —_ F(le_): F(Ix@.—_ X o X

g )

% o e Basem ow Cudivuwoun ot o) quorent
epacen 3 & corbBruwous wmap He '%1T —X
which (s o 'B\O’V\A.Oab?\j Yoo hand o censtond rwxsx\:»
= h i mdhoweTopic.

%——5‘007({ \F‘bél

i




